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Types, Sizes and Weights for Every Pipe Welding Need 


JBE-TURN 


WELDING FITTING 


STANDARD EXTRA 


Fitting WEIGHT STRONG } 
ELBOWS | 90° LONG RADIUS ¥,"-24" | ¥"-24 | 1-12") 18 
ELBOWS | 90°SHORT RADIUS 1"-24" 14"-24" 
__ ELBOWS | 45° LONG RADIUS | ¥%"-24" | | 1°-12" 1°8 
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FLANGES WELDING NECK ¥,"-24" Yp"-24" 
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FLANGES |BLIND ¥,"-24" ¥,"-24" | 


t Dimensions on sizes thru 314" same as tor 600 Ib. Hanges. 
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NEXT MONTH 


Catalysis, that potent factor upon 
which depend so many chemical proc- 
esses and about which most chemical 
engineers know so little, will be the 
subject of next month's feature report. 
Both theory and practice will be dis- 
cussed and applications to inorganic. 
organic, petroleum, and synthetic rub- 
ber technology will serve to illustrate 
some of the workings of chemistry’s 
nearest approach to “something for 
nothing.” The object of this report will 
be to summarize the present status of 
“catalytic chemical engineering,” to in- 
dicate the role of catalysis in our war 
technology, and to point out possible 
new applications in industry. 
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B acx in the dismal days of the depression, we 
argued endlessly about whether our troubles were 
caused by over-production or under-consumption. 
Today when some essential war industries are be- 
ing slowed down by inadequate supplies of raw 
materials, everyone is asking,—‘‘Are these real 
shortages, or are we suffering temporarily from 
maldistribution and unbalanced  inventories?’’ 
The answer, now just as it was ten years ago, is 
that it is academic to argue over nomenclature. 
We face, as we did then, a definite situation. We 
must make immediately the necessary corrections 
and adjustments so that we can get going again at 
the highest overall rate for the things we need 
most. That that means maximum production of 
war goods and absolute minimum of everything 
else, now goes without saying. 

We know that we have not made the best use 
of our material resources in the past two years, 
but we have built a tremendous war industry in 
much shorter time than any other nation in the 
world. Time has been of the essence and we have 
had to fight for everything we needed to do the 
job assigned to us. The priority system itself en- 
couraged competitive acquisitions. There have been 
too many top ratings for too little supply, particu- 
larly for steel and other critical construction mate- 
rials. Is it any wonder that some inventories are 
badly unbalanced, that often substantial quantities 
of materials are tied up for want of one or two 
parts or products? We have heard reports of a 
million-dollar war project held up for want of 
$20,000 worth of alloy steels. Meanwhile other 
plants to supply complementary materials must 
shut down or mark time to keep from piling up 
‘*too much and too soon.’’ 

Donald Nelson, who has lately had to fight off 
his erities with his back almost to the wall, had 
the only common-sense answer. ‘‘The big job 
ahead of us right now,’ he said on August 22nd, 
‘‘is to bring our program into balance and to make 
sure we use our materials and our facilities as 


wisely as possible.’’ Whether such good advice is 
going to be followed voluntarily by industry is 
an open question. A workable system of inventory 
control through complete allocation of production 
requirements might be the answer. But when it 
comes to requisitioning and redistributing goods 
already in private hands, something more than 
general directives from Washington will be needed. 
Definite policies must be established and enforced 
by the government. Here is a job that calls for 
stronger, more direct action than any we have yet 
had from this administration. 

One blind spot in many of our calculations is 
the large percentages of the output of certain raw 
materials that have been and are stil! going out 
of the country. This is part of a grand strategy, 
which apparently has the approval of the military 
authorities. Yet in cases where critical war pro- 
duetion in this country is held up for want of 
materials being exported under Lease-Lend, it is 
obvious that we are not following that ‘ 
course in utilizing our own great resources, 

In our concern with the immediate situation, 
which we hope is already in the process of being 
corrected, let us not lose sight of the fact that we 
are in a period of transition to a different and 
more abundant materials economy. We are op- 
erating many basic industries at higher levels than 
ever before in history. We are just beginning to 
realize some of the advantages as well as limita- 
tions of a greatly expanded volume of business. 
For the first time we are seeing what our science 
and technology can do when the production en- 
gineer is given the right of way with the throttle 
wide open! 

So, as we push ahead to produce the tremendous 
supplies of materiel required for our war effort, 
we may take some byproduct credit for helping 
to build a better post-war economy. In that proe- 
ess of meeting today’s problems and preparing for 
tomorrow’s, we hope that this Tenth Materials of 
Construction issue of Chem. & Met. will serve as a 


‘wisest’’ 


ice 
> 
> 
~ 
are 
“a 
~ 


both for 
information and inspiration. It tells many stories 
of material and materiel of which the chemical 
engineering profession may well be proud. 


useful and practical source of reference 


LIFE BEGINS 


Forty years is not very long in the history of Amer- 
ican industry. Yet since Vol. 1 No. 1 of this maga- 
zine appeared as Electrochemical Industry in Sep- 


tember 1902, its field has undergone significant 
changes. First there was the budding industry 


that sprang up around Niagara Falls as cheaper 
hydro-electric power first became available. Elec- 
trometallurgy followed closely on the heels of elec- 
trochemistry and in 1905 the field of the magazine 
was extended in that direction. 

**Engineering’’ first became a part of our name 
in January 1910 said the editor, ‘‘we 
wish to emphasize that this journal is not, on the 
one hand, a trade paper, nor on the other hand a 
periodical representative of pure science. Rather, 
we are concerned with . what is needful in the 
work of the engineer in the conduct and manage- 
ment of .. . chemical works.’’ 

It is interesting to note that the same editorial 
forecast the unit-operation concept of chemical 
engineering when it remarked that all those ‘‘en- 
gaged in engineering practice in industrial estab- 
lishments are more or less interested in the same 
processes—in crushing and grinding, concentration 


because, 


and separation, drying and evaporation . . . ete. 

Chemical engineering arose to meet the challenge 
of the first World War and that ascendancy was 
duly noted July 1, 1918, when, ‘Met. & Chem.’’ 
became ‘*Chem. & Met.’’ That was almost a quar- 


faced with new problems and responsibilities. We 
on Chem. & Met. consider ourselves fortunate to 
be allied with a resourceful industry and profession 
that offers so many opportunities for serving our 


country in its present need. We are encouraged 
to believe with Professor Pitkin that ‘‘ Life Begins 
at Forty.’’ 


GET IN THE SCRAP! 


WALTER CARPENTER, able president of the du Pont 
company, is helping the American Industries Sal- 
vage Committee to carry its program into every 
company in the chemical industry. He has urged 
his fellow executives to get behind the work of the 
Industrial Salvage Section of W.P.B. ‘‘This is a 
situation,’’ he said, wherein by helping our Gov- 
ernment, we are also helping ourselves; because 
industry cannot do a satisfactory job of production 
without more scrap materials than are normally 
available. There is needed an extraordinary 
cleanup of our factories, involving recognition of 
the fact that if a machine or pipeline, a heating 
plant, a building . . . is not absolutely essential for 
production at this time, then consideration should 
be given to serapping it. If we don’t win this 
war, most of our factories will be scrapped any- 
way !’’ 

In 1,200 different communities, W.P.B. has set 
up general salvage committees. In 400 industrial 
centers there are representatives of its Industrial 
Salvage Section ready to help in organizing effect- 
ive salvage work in factories, offices and labora- 
tories. This assistance is yours for the asking. 
Write or wire the Conservation Division, War Pro- 
duetion Board, Railroad Retirement Building, in 


ter of a century ago. Today all 


of us are again 


Washington. 


PRIORITY policies now pinch severely 
on research and control laboratories 
which use as much as $5,000 per 
quarter of searce metals. This makes 
the laboratory direetor responsible 
for P.R.P. quarterly filings and the 
pursuance of the rest of the Prefer- 
ence Rating ritual. Obvious remedy 
is to adapt old facilities to new pur- 
poses in the lab as well as in the 
works, whenever this is possible, even 
with the sacrifice of a bit on effi- 
ciency. 


CONCENTRATION of production in a 
few piants is to be extensively prae- 
tieced in industries. 
There may be a few cases where this 
practice can be helpfully applied in 
the chemical industries. If a single 
producer has facilities to manufae 
ture all the needed quantity of some 


metal-working 


chemieal, there ought to be means by 


which anti-monopoly rules be 


S4 


suspended to permit that efficient 
plan of operation, if it is really of 
benefit in saving skilled manpower. 
But long transportation and c¢on- 
fusion in supply for essential users 
must not creep in as a secondary ef- 
feet or the benefits of concentration 
of production will be overshadowed 
and the war program hurt rather 
than helped. Probably only a few 
chemical eases will really qualify for 
this program. 


GUARANTEES of both quality and 
price for domestic soap supplies is 
undertaken in recent aetions of 
O.P.A. One wonders how the quality 
of certain detergents can be guaran- 
teed when almost essential raw ma- 
terials like coeonut oil are obviously 
not available. Maybe O.P.A. will pro- 
vide some new laberatory teehnies to 
help the much buffetted soap ex- 
perts. We wonder. 
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RECORD PRODUCTION of synthetic 
organie chemicals in 1941 is reported 
by the preliminary statisties of U. S. 


Tariff Commission, issued in mid- 
August. This division of the chem- 
icals industry sold  $724,000,009 


worth of goods last year. This was an 
increase of 50 percent over the previ- 
ous year’s sales which had been the 
highest on record. The rate of growth 
and the adequacy of synthetie chem- 
icals supply probably surprises no 
one, except, we believe, our Axis con- 
temporaries. 


NEW COSMETICS are virtually prohib- 
ited by the regulations restricting 
containers and the use of container 
materials. Comparable policy is sug- 
gested by W.P.B. actions on more 
important industrial materials. But 
fortunately there is no tendeney to 
discourage new chemicals which have 
a real war-time service value. 
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Materials for the Construction of 
Chemical Engineering Equipment 


The war is having a tremendous effect on all materials, in particular 
aluminum, stainless steels, nickel, copper, rubber, and others which 
the chemical engineer has become accustomed to specify for construc- 
tion of his equipment. The source of natural rubber is in the hands of 
the enemy. stainless steels are in demand for ships, guns, and tanks; 
copper for shells; aluminum for airplanes; rubber for jeep tires and a 
thousand other uses. The process industries must share the supplies of 
these strategic materials. It is essential that the limited amounts be 
conserved and made to stretch as far as possible, that life of present 
equipment be prolonged throughout the period of the emergency, and 
that substitutes be used whenever practical. For the success of the 
Victory Program depends in no small measure on their availability for 
the construction of equipment so badly needed to swell the supplies of 
synthetic rubber, 100-octane gasoline, and chemical warfare agents 
for the armed forces. Chem. & Met.’s Tenth Materials of Construction 
Issue should serve a timely and useful purpose. It presents the ways 
and means for conserving and protecting materials and equipment. Its 
data sheets bring up to date the basic information on manufacturers, 
composition, and corrosion, heat and abrasion resistance. In effect, it 


is a complete mobilization of available information. 
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Materials of Construction for 
Today and Tomorrow 


SUMMARY AND CONCLUSIONS 


Realizing the seriousness of the present situation 
in materials for corrosion, heat and abrasion re- 
sistance, the editors in this report have suggested 
means by which engineers can get most out of 
what they now have. For the benefit of those who 
can not obtain the materials they would normally 
specify, the availability of substitutes or alternates 
is discussed. The world upheaval is necessarily 
having a tremendous influence on the entire field 
of materials and has called for a look at the mate- 
rials of tomorrow. 

Properties of metals and alloys are presented for 
the first time on a series of fold-out inserts for 


simplicity in handling. For each material are 
given the manufacturer's name and address, the 
composition, and resistance to abrasion, to heat, 
and to commonly encountered chemicals. The 
trend towards adoption of standard uniform no- 
menclature for all alloys has been given further 
inpetus by development of a system of designa- 
tions for heat and corrosion resisting castings by 
the Alloy Castings Institute. The influence of the 
war is reflected in the tabulations of information 
on non-metallic materials. A vast new synthetic 
rubber industry is in the making and new plastics 
are available to the engineer for the first time. 


Conservation of Materials 


66 HE CIVILIAN ECONOMY is fast 

re on a minimum subsist- 
ence standard, vital materials no 
longer can be used except for war, 
and for the maintenance of those 
things necessary to earry on the war. 
The past months have been relatively 
easy, the military has taken from the 
civilian to meet its needs. This pool is 
nearly dry, from here on out it will 
be a continuous problem to meet the 
needs of our fighting forces. Industry 
must get ready to ‘Patch and Pray’ 
to keep existing equipment at work,” 
warns W. L. Batt, chairman of the 
Requirements Committee of WPB. 
Just as long as the emergency exist 
the metals and their allovs, with the 
exception of lead, which the chemical 
engineer has become accustomed to 
depend upon for the construction of 
his process equipment will be difficult 
to obtain unless he is fortunate 
enough to possess a high priority. 
This situation is not limited to the 
metallic materials, for rubber is in 
And while there 
are not the same restrictions on chem- 
ical stoneware, glass, wood, and the 


the same category. 


other non-metallic materials, never- 
theless, the heavy demand makes de- 
livery of new equipment slower than 
it is in normal times. 

As Mr. Batt warned, the engineer 
must be resourceful in conserving the 


supplies of strategic materials and in 
prolonging the life of present equip- 
ment. When new equipment is 
planned much can be done to stretch 
the supply of strategic metals. In 
some instances this may be accom- 
plished by specifying linings over a 
base metal. Probably the greatest con- 
servation can be obtained by more 
careful study of each item, and use of 
the lowest possible alloys which are 
now in commercial production, as 
V. W. Whitmer recently stated before 
the A.S.T.M. For example, there are 
undoubtedly many applications using 
chromium-nickel alloys where the 
straight chromium could be very 
easily substituted. 

Favorable design should be con- 
sidered which will provide against 
the presence of crevices, pockets, or 
other areas that might promote aceu- 
mulation of deposits or stagnant 
liquors. In cases where excessive cor- 
rosion at one or more points in a 
vessel has been troublesome it is well 
to examine carefully for the presence 
of those areas which might be re- 
sponsible for this susceptibility to 
corrosion. 

Excessive wear in vessels, pumps 
and piping frequently is due to inade- 
quacies of design. Reduction in rates 
of flow, or slight changes in direction 
of flow, might be sufficient to reduce 
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wearing of piping and 
valves. Excessive wear of pump parts 
might be due to use of improper al- 
loys for wearing members; as well as 
to improper or inadequate lubrica- 
tion. 

The design and location of vapor 
connections should be such as to pro- 
vide against refluxed condensate run- 
ning down the walls of the vessel 
instead of dropping freely into the 
liquid. Improvements frequently re- 
sult through changing the location of 
critical parts to points outside the 
condensation zone, or by process 
changes which limit the region in 
which condensation is oceurring, as 
for example by reduction in process 
temperature, jacketing the vessel, or 
similar operation readjustments. 

Use of the same type of metals to- 
gether where possible is reeommended 
in order to avoid galvanic corrosion. 
In the eases where necessity demands 
that dissimilar metals and alloys be 
used together in corrosive environ 
ments there are certain definite rules 
to follow in order to assure success of 
the combination. When dissimilar ma 
terials are to be used together it is 
best to determine beforehand that 
both have adequate resistance to cor- 
rosion by the process liquors under 
normal conditions. Nickel, Monel and 
the other high-nickel alloys may nor- 
mally be used together with safety, 
and with copper, bronze, brass and 


excessive 
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other copper-base alloys. In combina- 
tions with plain and low-alloy steels 
and east irons, and with aluminum, 
zine, and other metals less noble than 
nickel opportunities for appreciable 
galvanie corrosion may exist, and the 
proposed metal combinations should 
be considered carefully before new 
installations or changes in existing 
equipment are made. 

Combinations of the relatively 
noble nickel and high-nickel alloys 
with less noble materials, such as steel 
and cast iron, are usually satisfactory 
when the exposed area of more noble 
material is small in comparison with 
that of the less noble. 

When it is impossible to avoid 
using galvanic couples suspected as 
being dangerous non-metallie insula- 
tion in the form of gaskets, sleeves, 
and washers are recommended. These 
insulating gaskets should be applied 
in a manner to provide complete elec- 
trical insulation between the mate- 
rials forming the couple. 

It is good practice whenever fea- 
sible to eoat large surfaces of the 
more noble metal in a galvanic couple 
with an insulating paint so as to re- 
duce the effective area of the cathode 
in the galvanie cell. The use of ea- 
thodie protection, either from applied 
current or by sacrificial corrosion of 
a less noble metal such as zine, may 
serve to lessen galvanic corrosion 
which otherwise might oceur. In some 
instances where galvanie corrosion is 
not a problem the application of a 
protective current may serve to pro- 
long equipment life or reduce metal- 
lie contamination where such is an 
important factor. 


“AN OUNCE OF PREVENTION” 


Many means may be used for ex- 
tending the life of equipment already 
in service. Periodie and careful clean- 
ing of equipment is a most important 
factor in assuring greatest possible 
life. Be sure to use cleaning agent 
recommended for the surface mate- 
rial. In the ease of wire mesh and 
other process equipment utilizing 
metal in small sections it is of the ut- 
most importance that acid cleaning 
agents be thoroughly flushed and 
rinsed off after the desired cleaning 
has been accomplished. This is im- 
portant because the presence of di- 
luted acid in restricted areas, away 
from free flow of process liquors, 
might promote concentration cell cor- 
rosion. This same precaution is neces- 
sary in large vessels especially around 
seams and connections where the type 
of joint is likely to be such as to pro- 
vide a crevice. 

Other precautions that will 
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lengthen the life of equipment should 
be mentioned. Be sure that the metal 
is recommended for use in the pro- 
duetion and handling of the particu- 
lar chemical or combination of chemi- 
cals. Inhibitors are widely used to 
prevent attack by hydrochloric acid 
and other chemicals, but several 
authorities contend that even greater 
use could be made of these interesting 


agents. 


STAINLESS STEELS 


The service life of stainless steel 
equipment can be lengthened by fol- 
lowing certain precautions. Remove 
materials and deposits that tend to 
adhere to the surface, especially in 
crevices and corners. Cleanliness can 
not be stressed too strongly. Work for 
uniformity in regard to solutions, 
temperatures, agitation, concentration 
and surface conditions. Avoid pro- 
longed standing of chlorides, bro- 
mides, thioeyanates and iodides in 
stainless steel equipment, especially if 
acid condition exists. The pitting ac- 
tion of these compounds may be re- 
tarded or avoided by making solutions 
alkaline. If this is not possible, avoid 
long contact of compounds with the 
metal and clean frequently. Be sure 
to avoid corrosion fatigue. This is 
usually the result of a combination of 
eyelie stresses and weld corrodents. 
The remedy is to make the equipment 
sufficiently strong to withstand any 
stresses which may be encountered. If 
this is not possible, the equipment or 
unit should be so construeted as to 
permit freedom of movement of the 
entire unit. 


NICKEL 


In the ease of nickel and the family 
of high-nickel alloys, cleaning may 
be done with any of the alkaline clean- 
ers. Dilute acid cleaners, such as sul 
phurie and hydrochloric, are also used 
extensively, and when so employed in 
correct strengths and at warm tem- 
peratures are not detrimental to the 
life of the materials. With some ex- 
ceptions, nickel, Monel, and other 
nickel alloys which do not contain 
substantial amounts of chromium 
should never be cleaned with nitrie or 
other oxidizing acids since these are 
corrosive to nickel and the other al- 
loys mentioned, and will cause loss of 
metal through corrosion. 

Seouring of nickel and nickel alloys 
is best accomplished with abrasive 
cleaners, such as finely divided pum- 
ice, or with those preparations com- 
pounded for household use. Steel wool 
or steel wire brushes should never be 
used on nickel and nickel alloy equip- 


ment since their use presupposes the 
likelihood that fine particles of steel 
will become embedded in the metallic 
surfaces with later development of 
rusting, and occasionally localized 
attack under the rust deposits. If 
brushes are to be used with the abra- 
sive cleansers a stiff type of fiber 
brush is the best choice. Metallic wool 
scouring pads of nickel and Monel are 
commercially available and should be 
used where more severe serubbing or 
scouring is indicated. 

The use of organic inhibitors, of 
the types added to steel pickling acid 
solutions, with the cleaning acids em- 
ployed on nickel alloy equipment is 
recommended. 

The use of improper welding 01 
brazing rods in making repairs on 
nickel and nickel alloy equipment 
frequently leads to trouble since the 
weld metal being of different composi- 
tion from that of the parent metal 
may if less noble suffer accelerated 
galvanie corrosion. Fabrication and 
repairs are of course best made with 
rods of composition identical with 
that of the material being joined. 


LEAD 


Lead’s resistance to corrosion de- 
pends in part on the extent to which 
its protective surface layer can be 
kept continuous and unbroken. By 
designing equipment in such a way 
as to restrict unnecessary movements 
of the metal or by exercising reason- 
able care to prevent mechanical in- 
jary to the protective coating lead 
will often last for a long time. 

Regarding installation, the impor- 
tant point to remember is that lead 
requires adequate support at all 


Life of stainless steel] may be lengthened 
by removal of adhering materials 


points where stresses may occur. 
Proper support not only reduces the 
possibility of mechanical failure but 
also restricts movements of the metal 
which, as pointed out above, are a 
contributing factor in corrosion. 

Lead pipes in the horizontal posi- 
tion are usually supported by placing 
them in steel or wooden troughs. Ver- 
tical pipe lines may be held in posi- 
tion with steel straps, spaced 18 in. 
or so apart and securely bolted to a 
rigid supporting structure. Another 
method of supporting lead pipe, 
either vertically or horizontally, is by 
inserting and expanding it in stand- 
ard steel pipe. Users of this proce- 
dure report that it is not only more 
satisfactory but cheaper than angle 
iron or wooden supports. 

As in the handling and installation 
of lead, so in the treatment of lead 
equipment in service avoidance of 
physical injury and a proper regard 
for the metal’s mechanical limitations 
are the guiding principles. 

For example, when depositing or 
removing objects from a tank, eare 
should be taken to avoid unnecessary 
contacts with the lining whieh might 
nick the lead or abrade its protective 
coating. Again, chemical solutions 
often deposit erystals, seales, crusts 
and the like, the removal of which is 
a common source of injury to linings. 
Workmen entering the tank should 
wear rubbers or other shoe coverings. 
Shovels, hoes, rakes and similar tools 
should be used with an appreciation 
of the necessity for careful handling 
to avoid trouble. 

Where heating coils are employed, 
turning on of the steam should be done 
gradually through the use of needle 
valves. A sudden surge of pressure 
may distort the coils, rupturing the 
protective coating as well as weaken- 
ing the metal structurally. The in- 
stallation of thermostatic or pressure 
controllers which guard against ex- 
cessive pressures and temperatures 
frequently prevents damage to coils 
through carelessness. The use of hot 
water instead of steam as the heating 
medium is another method of pro- 
longing coil life, partieularly where 
moderate temperatures are employed 
with chemicals such as chromie acid. 
While the former takes longer to raise 
the solution to the desired tempera- 
ture, corrosion of the coil itself is 
retarded. 


ALUMINUM 


For most applications there is little 
or no reaction between aluminum and 
the substances being processed. In 
other cases, some reaction may occur. 
In cases of this type, it is often pos- 


sible to extend the life of equipment 
appreciably by suitable protective 
measures (H. J. Fahrney and R. B. 
Mears, Chem. & Met., Vol. 49, pp. 86- 
89, July, 1942). 

Several protective measures which 
have proved beneficial are available. 
These methods include: (1) eathodic 
protection, (2) coatings, (3) chemi- 
eal inhibitors, and (4) periodic 
cleaning. 

Each of these methods has special 
fields of usefulness. Cathodie protec- 
tion is particularly suitable for pre- 
venting attack by unrecireulated 
waters and by nearly neutral or 
slightly acid salt solutions. The liquids 
must have a relatively high conducetiv- 
ity and only areas of the metal ex- 
posed in contact with the liquid can 
be cathodieally protected. In eases 
where it is applicable, eathodie pro- 
tection is usually the cheapest and 
most effective method of preventing 
attack. 

Chemical inhibitors are particu- 
larly useful in recireulated waters or 
in eases where the same material is to 
be stored for relatively long periods 
of time in the equipment under con- 
sideration. As with eathodie protee- 
tion, only the metal areas below the 
liquid level are normally protected by 
inhibitors. 

Protection against more severe con- 
ditions, such as the stronger acids, 
ean best be obtained by coatings. 
These can be applied most readily to 
new equipment or to units which ean 
be easily handled. 

Periodic cleaning has proved most 
useful in eases where solid products 
settle out on the metal surface and 
adhere tenaciously to it. It is gener- 
ally of little use where the liquids 
being processed uniformly dissolve 
the metal surfaces which they contact. 


How to conserve rubber equipment 
was discussed in a recent article 
(O. S. True, Chem. & Met., Vol. 49, 
pp. 88-89, Mar., 1942). In the plan- 
ning which precedes the actual in- 
stallation of rubber-lined equipment, 
the engineer should be careful to give 
the rubber manufacturer full and ae- 
curate information concerning service 
conditions. Specifications differ ap- 
preciably and the life of any installa- 
tion may depend greatly on the 
completeness of the original informa- 
tion. 

In the ease of rubber-lined equip- 
ment, if it is necessary to enter, work- 
men should wear rubber-soled shoes 
to avoid abrading and cutting the lin- 
ing. Care should be taken against the 
possibility of welding sparks or tools 


dropping into the tank from construe- 
tion overhead. If there is a possibility 
of mechanical damage to the lining, 


it should be protected by wood 
bumper strips or brick linings set 
with acid-proof cement. Hard rubber- 
lined equipment should be protected 
against external shock—particularly 
in cold weather. 

In the ease of solid hard rubber 
material, operators should be in- 
structed that the material is brittle 
and that normal methods of pipe han- 
dling should not be used. Pipe lengths 
should be fully supported, strap 
wrenches should be used for drawing 
threaded ends together, and tempera- 
tures and pressures should be within 
a range suggested by the manufac- 
turer. Such pipe should be kept away 
from points where there is an excess 
of traffie and especially away from 
hand trucks, ete. 


CARBON AND GRAPHITE 


Carbon and graphite piping must 
be handled with a minimum use of 
high-pressure tools. It is reecom- 
mended that pipe be handled and 
tightened by hand or with assistance 
of a rope wrench. 

It is a good idea to earry in stock 
repair couplings and slab material. 
If a break does oceur the broken 
pieces ean be collected, fitted into 
original position and cemented to- 
gether using carbonaceous cements 
recommended for the particular pur- 
pose by the earbon manufacturers. 
Should the broken pieces be too small 
to justify this type of repair it can 
be made by using the slab stock in 
store. Carbon slabs can easily be 
shaped to proper dimensions and ce- 
mented over the opening in the vessel. 


GLASS LININGS 


Glass-lined equipment that receives 
reasonable care is long-lived. There 
are many installations in good work- 
ing order that have had continued use 
for over 20 years. The manufacturers 
report that if the following instrue- 
tions are followed the life of linings 
ean be lengthened materially: 


1. When ready to clean, cool the 
equipment by flooding the jacket with 
cold water, then rinse the inside with 
cold water to remove deposits from the 
surface. 

2. Serub the glass lined surface with 
detergent solution. Use a commercial 
detergent which contains only a fine 
abrasive and soap. Take one part 
detergent and two or three parts 
water, mix and boil. (When boiling 
with direct steam in solution, use only 
two parts water.) Permit solution to 
cool, stirring occasionally to keep 
abrasive powder in suspension. Solu- 
tion will form jellylike mass with 
abrasive evenly suspended. 
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3. Dip wet brush into detergent solu- 
tion and scrub equipment. Do not put 
detergent solution in the vat. 

4. After equipment has been scrubbed 
thoroughly, rinse with cold water. 

5. Then rinse with hot water. 

6. Sterilize according to normal pro- 
cedure, either by heating through the 
jacket or directly with a steam hose. 
In case of the latter procedure, keep 
the end of the hose at least 12 in. 
from the glass-lined surface. Do not 
use hose with metal nozzle or metal 
weight on end of hose. 


FUSED SILICA AND STONEWARE 


Vitreous silica industrial equip- 
ment gives little trouble, but there 
are a few precautions that if followed 
will add length to its life. Avoid use 
of rigid joints between fused silica 
and other materials, all of which have 
higher thermal expansion, if the joint 
is to be subjected to high tempera- 
tures. It is advisable to avoid the use 
of hard setting cement on fused silica 
equipment at high temperatures for 
the same reason. 


This equipment is suitable for op- 
erating temperatures up to 1,000- 
1,100 deg. C. in the absence of certain 
mineral salts or reducing gases which 
may accelerate breakdown due to de- 
nitrification. Temperatures as high as 
1,350 deg. C. are possible if critical 
temperature zones between 1,250 deg. 
C. and 1,300 deg. C. and below 300 
deg. C. are avoided. 

Failure of chemical stoneware 
equipment may usually be traced to 
the use of the wrong body or to faulty 
installation. Stoneware bodies differ 
in their physical properties as widely 
as do different grades of steel and 
must be selected with equal care with 
particular reference to the service ex- 
pected of them. The equipment should 
be installed so as to allow for expan- 
sion and contraction, to minimize 
vibration and tensile stress, and to 
take full advantage of the extremely 
high compressive strength that is 
characteristic of the ware. 


SYNTHETIC RESIN 


Tanks or other pieces of phenolic 
resin equipment, damaged in transit 
or by accidents in operation in such 
a manner as to produce holes or 
breaks may be refilled with some of 
the same type of resin and made as 
good as new without excessive cost. 
Minor repairs can be made on the 
premises by the user’s own men and 
the equipment can be placed in serv- 
ice again after only a few hours. Sur- 
face damage need cause no concern as 
the material possesses uniform chemi- 
eal resistance throughout. 

The foregoing attempts to suggest 
a few of the ways by which the ex- 
tremely limited stocks of strategic 
metals and alloys may be made to go 
farther and means for protecting 
what equipment we already have in 
an effort to make it last through the 
emergency. Every success that is thus 
achieved helps in winning the final 
Victory. 


Alternate Materials 


OST CONSTRUCTION materials 
problems met in the design of 
equipment and buildings for chem- 
ical process industries are capable of 
a number of different solutions, and in 
normal times the engineer’s task is to 
discover those materials which come 
closest to the ideal. These, however, 
are not normal times. Metals in par- 
ticular, as well as rubber and plastics, 
are becoming increasingly difficult to 
seecre, partly on account of actual 
shortages, and partly because of ex- 
cessive inventory stocking on the part 
of some manufacturers. Certain of 
the searcest materials are already sub- 
ject to complete allocation, and others 
are sure to be added to the list. At 
present allocated materials can be had 
only for the most essential purposes 
and when nothing else, in the opinion 
of the authorities, ean be substituted. 
But if eurrent War Production Board 
moves are carried through, it is prob- 
able that such materials will not be 
available at all for production equip- 
ment, but only for the manufacture 
of offensive weapons. 

To an ever larger extent, therefore, 
chemical engineers are finding it nec- 
essary to use materials which are in- 
herently more plentiful, or in less 
demand, than the ones they may have 
been accustomed to use. Sometimes 
new materials can be found which 
will perform as satisfactorily as the 
old materials, or even better. In other 
eases, new uses are possible for old 
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materials, or new ways of using them 
can be discovered. In general, how- 
ever, the question of alternates comes 
down very largely to the application 
of well-known materials, which for 
reasons of personal preference, higher 
costs, or certain not-so-satisfactory 
properties, were ruled out before the 
preferred materials became unavail- 
able. It is in the last group of pos- 
sibilities that the great preponder- 
ance of solutions will be found. 
Unfortunately, many of the con- 
struction materials that are being ad- 
vaneed as alternates are themselves 
hard to get today, owing to diffieul- 
ties in transportation, or lack of suf- 
ficient production capacity to meet 
the present inflated demand. With 
many, the demand is now so large 
that reasonably rapid delivery can be 
made only to holders of relatively 
high priority ratings. Still, this state- 
ment is true only in a number of 
eases, and does not apply to all ma- 
terials, nor to all equipment manu- 
facturers. Each ease must be checked 
individually. Furthermore, the sup- 
ply situation is in a constant state of 
flux, and generalizations which are 
correct at one time may be untrue a 
week or a month later. An example 
is the ease of lead, which a few 
months ago was one of the searce 
metals. At present, lead is listed in 
the War Produetion Board’s Ma- 
terials Group ILI, which ineludes ma- 
terials available for substitution. 


Capacity to produce, rather than 
the availability of raw materials, is 
the limiting factor with most alter- 
nate materials. As a general rule, 
the best prospects for adequate sup- 
ply are found with those materials 
which require the least manufacture, 
and make use of the least metal. 
Wood, cement and clay products are 
in this eategory, although even these 
may be searce in some localities, while 
certain types such as structural lum- 
ber and refractory brick may be dif- 
ficult to obtain anywhere. 

Conversely, manufacturing bottle- 
necks in the ease of other materials 
which ordinarily are easy to obtain 
have become fairly pronounced at 
present, and may become even more 
severe. Chemical stoneware, espe- 
cially the more highly fabricated 
forms, requires materially increased 
delivery time. The same is true of 
structural carbon and of industrial 
glassware. Several of the plastics 
which would ordinarily be considered 
as available for alternate use are even 
harder to get than metals, including 
phenol-formaldehyde, acrylic and 
methacrylate, and vinyl chloride plas- 
ties, as well as synthetic rubbers and 
rubber reaction products. With the 
exception of natural rubber, all of 
these materials are of domestic origin, 
but competition with other war prod- 
uets for necessary raw materials and 
intermediates, and competition for 
the finished plastics, has made them 
unavailable for all but exceptiona! 
uses, 
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The higher alloy steels together 
with copper, nickel, aluminum, mag- 
nesium and their alioys can, of course, 
be obtained only on allocations. To 
save alloying elements in those steels 
which emphasize mechanical and 
physical properties, rather than tem- 
perature or corrosion resistance, sev- 
eral new series of lean alloy steels, 
known as the NE (National Emer- 
geney) steels have been developed 
by the steel industry and accepted by 
the War Production Board, and such 
steels must now be specified by metal 
fabricators for all uses where the 
need for higher alloys cannot be def- 
initely established. Even these steels, 
however, can be obtained only with 
WPB permission, for the supply 
must be conserved for essential uses. 

In the process industries, obviously, 
many construction materials are se- 
lected for their corrosion or heat re- 
sistance, rather than for mechanical 
properties, and so with alloys it is 
generally impossible to achieve the 
necessary resistance and still seale 
down the alloy content to any con- 
siderable extent. This situation is in 
part recognized in WPB Order 
M-21-g, which sets the maximum alloy 
content for a variety of heat-resisting 
applications. 

The situation regarding east iron 
seems to vary considerably. Some 
foundries appear to have plenty of 
material and are able to give rapid 
service, whereas others are demanding 
and getting high priorities for the 
work they perform. In any event, 
together with other metal fabricators, 
the foundries which consume more 
than $5,000 worth of metal per 
quarter must now submit their de- 
tailed quarterly requirements for gov- 
ernment approval under the Produe- 
tion Requirements Plan. Presumably, 
as this plan becomes more effective 
through application of the experience 
now being gained with it, east iron 
may beeome somewhat less freely ob- 
tainable. 


METALS FOR METALS 


Although most metals used for cor- 
rosion resistance, for alloying and for 
plating are on the critical list, there 
are several metals which ean still be 
secured for use as substitutes. Also, 
of course, there is always the possibil- 
ity of conserving the searcer metals 
by using them as 10 or 20 percent 
plymetals. One interesting substitu- 
tion that has reeently been proposed 
to replace tantalum is to use platinum 
plated on copper or brass tubes for 
applications in eontaet with hydro- 
chlorie acid where good heat transfer 
must be seenred. Gold is available for 


These three boiling tanks are built of Karbate structural carbon which is used for wall 
slabs, heater tubes and heads and the pipes, valves and fittings 


such applications and may be em- 
ployed either as a plated coating or in 
the form of a plymetal. Silver, orig- 
inally believed to be adequate in quan- 
tity for substitution, is now almost 
entirely under allocation. 

As has already been noted, lead is 
now quite plentiful, which applies 
also to certain of its alloys used for 
equipment construction purposes, 
such as tellurium and antimonial lead. 
Another available material is a new 
high strength lead alloy, designed 
particularly for water-service piping. 


NON-METALLIC ALTERNATES 


Carbon—Applications of struc- 
tural carbon have developed rapidly 
in recent years. Ample raw material 
is available despite the enormous de- 
mand for earbon electrodes. The 
present chief deterrent to more wide- 
spread use of structural products lies 
in facilities for producing finished 
materials. Carbon can be obtained 
in both ordinary and impervious 
forms, as well as in a porous variety 
for filtration and bubble-produeing 
applications. It is being fabricated 
in a wide variety of standard brick 
and block shapes, the latter so large 
as materially to reduce construction 
time of large equipment. Carbon 
tubes are being used extensively for 
their high heat transfer ability in the 
assembly of heat exchangers.  All- 
earbon centrifugal pumps are being 
made, together with small vessels, 
eylindrieal tower sections, valve bod- 
ies, fittings and pipes and a variety 
of other fabricated forms. 
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Concrete—Many ways have been 
developed for the use of conerete in 
tanks and vessels for liquids. Many 
proprietary compounds have been in- 
trodueed for waterproofing conerete 
and for making it proof against other 
substances. Although some of these 
were based on rubber, many now ob- 
tainable with greater or lesser dif- 
fieulty are plastic-base materials. For 
example, a new coating for concrete, 
wood or metal is made from a fur- 
fural type plastic said to be obtain- 
able in quantities limited only by 
present production equipment. Films 
of this coating, built up by a num- 
ber of brush applications, are thick 
enough for use in contact with all 
solvents, mineral and oxidizing acids 
in moderate concentration, vegetable 
and mineral oils and high octane 
fuels, according to the manufacturer. 
This coating, known as Tygon F, is 
intended for use up to 350 deg. F. 

For other applications of concrete 
tanks, linings of chemical stoneware 
and poreelainware, or of structural 
earbon, may be used where the service 
is too severe for coatings. Most of 
the cements required for laying up 
these linings can be secured without 
diffieulty, as well as the bituminous- 
base types of sheet lining material 
which are sometimes employed as a 
eushion and liquid proofing between 
the tile and the conerete wall. 

Owing to metal shortages, cement- 
asbestos pipe has come into great de- 
mand, particularly for the handling 
of water and mildly corrosive solu- 
tions, as well as for fume duets and 
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stacks. For more severe duty, cement- 
asbestos pipe is now being produced 
with resin-base coatings designed for 
a variety of degrees of service 
severity. Several manufacturers sup- 
ply cement-asbestos pipe, together 
with a variety of fittings and coup- 
lings for working pressures up to 
150 lb. per sq.in. or even higher. 

Chemical Stoneware — Chemical 
stoneware, one of the old standbys 
of the chemical industry, and _ its 
newer cousin, chemical porcelainware, 
are produced in all of the forms in 
which structural earbon is available, 
as well as some additional forms 
which are possible because of the bet- 
ter working properties of clays as 
compared with carbon during the 
forming stage. For example, large 
single-piece storage vessels are built 
in sizes to several hundred gallons. 
Chemical stoneware is resistant to all 
corrosive agents with the exception 
of hydrofluoric acid, and in some 
modifications has good resistance to 
heat-shock. Recently developed types 
are much superior to the earlier 
grades in heat transfer and, with 
proper installation and use, modern 
materials of these types are not un- 
duly fragile. 

Enamel—Enamels, particularly the 
highly acid-resisting glass enamels 
which are proof against all acids ex- 
cept hydrofluoric (and sometimes 
phosphoric), are time-tried materials 
for producing an acid resisting coat- 
ing on the more readily available base 
metals, ineluding east iron and low- 
earbon steel. A wide variety of 
processing equipment ean be pro- 
duced in glass-enameled metal, in- 
cluding kettles in all sizes up to 
2,000 gal., or even larger; valves, 
pipes and fittings; storage tanks; 
stills and columns; pans and evap- 
orators; and heat exchangers. Ves- 
sels are regularly built for internal 
pressures as high as 300 lb. per sq. 
in., while experimental autoclaves 
have proved successful under internal 
pressures as high as 1,000 lb., with 
temperatures to 600 deg. F. 

Glass—Glass is an excellent ex- 
ample of an old material for which 
new forms and many new uses have 
recently been found through aggres- 
sive research on the part of several 
leading manufacturers. An example 
is the 96 percent silica glass which 
comes close to fused quartz in its re- 
sistance to thermal shock. 

Industrial glass pipe has now be- 
come widespread, such pipe being 
made at present in diameters up to 4 
in. An electrie welding process for 
field ereetion of pipe, now in process 
of development, will doubtless extend 
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this application much farther. The 
same type of chemically resistant, 
low-expansion glass has been em- 
ployed in the manufacture of a stand- 
ard design of all-glass centrifugal 
pump, in the fabrication of distilling 
column sections in diameters up to 23 
in., in valves, in precision-bore tubing 
for flowmeters, in cooling coils and 
heat exchangers, and in other forms. 

Glass blocks, in recent years, have 
become important adjuncts to build- 
ing construction, owing to the facet 
that they are capable of transmitting 
light while at the same time they give 
considerable heat insulation and are 
capable of carrying a moderate load. 
An important advantage at present 
is that windows constructed from such 
units require metal only if movable 
sashes are to be installed. 


FIBROUS GLASS 


Fibrous glass is another important 
way in which this versatile material is 
making a conspicious contribution to 
the war effort. Fibrous glass can be 
woven into acid- and high-tempera- 
ture-resistant filter cloths for liquid 
and gas filtration. It is being used to 
a large extent in the manufacture of 
electrical tapes and wire insulations. 
It is available for heat insulation in 
loose, pelleted, blanket, batt, and 
also in rigid forms. The last, one of 
the new produets intended partieu- 
larly for cold insulation, is impreg- 
nated for moisture proofness. 

Perhaps the newest form of glass 
is the cellular product recently intro- 
dueed for insulation, particularly in 
the low-temperature field, and for 
corrosion resisting floats of various 
kinds. This product is a foamy form 
of glass, the bubbles of which are 
non-communiecating, yielding a ma- 
terial which is totally impervious to 
moisture absorption. Weighing about 
10-11 lb. per eu.ft., the new glass 
has a heat transmission coefficient of 
0.45 B.t.u. per sq.ft., deg. F., hour 
and ineh of thickness and has suf- 
ficient strength to impart considerable 
struetural rigidity and load-carrying 
capacity. 

One novel use for glass has re- 
cently been suggested and appears to 
have possibilities as a war-time sub- 
stitute for large metal pipe intended 
for operation at high pressures. The 
scheme is to blow or otherwise form 
pipe of suitable diameter and incase 
it in conerete to give adequate 
strength for such applications as 
over-land pipelines. Another sugges- 
tion for the same use is to substitute 
terra cotta pipe for glass, likewise in- 
easing the terra cotta in econerete for 
strength, 


Paints and Coatings—Chlorinated 
rubber is under allocation and hence 
is not regularly available for chem- 
ically resistant finishes. Resin coat- 
ings, such as the phenolies, are also 
searce but are obtainable on priority 
ratings and ean frequently be used 
in place of galvanizing or for the im- 
parting of corrosion resistance to 
equipment constructed of the more 
plentiful materials. Some drying oils, 
resins and pigments are critical but 
adequate substitutes are available for 
use by the paint industry in the 
manufacture of most ordinary pro- 
tection materials. 

Plastics—The range of plastics 
now produced is extremely broad, but 
it is significant that several of these 
are required directly by the war pro- 
gram. For example, aerylie and 
methacrylate resins, recently used to 
a considerable extent in pump ends 
and step valves for proportioning 
pumps and in a variety of small 
equipment where visibility of the eon- 
tents was necessary, are now going 
largely into airplane cockpit covers 
and bomber windows. Listed by the 
WPB in Group I (the seareest ma- 
terials) are the phenol-formaldehyde, 
polystyrene and polyvinyl chloride 
plastics, and in Group IT (the some- 
what less searce materials), the urea- 
formaldehyde, vinyl, and vinylidine 
chloride plastics. Nevertheless, when 
they can be secured on sufficiently 
high priority, some of the polyvinyl, 
vinyl and vinylidine derivatives are 
being offered in interesting forms for 
substitution for metal pipes. Three 
such types include Saran, a vinylidine 
chloride derivative, Tygon, a vinyl 
chloride product, and Resistoflex, a 
polyvinyl aleohol derivative. 

Saran is now being made in pipe 
sizes to 2 in. The material can be eut 
and threaded, coupled with compres- 
sion-type couplings, or welded by 
heating the adjacent ends to the fus- 
ing temperature and then pressing 
them together. Saran is now being 
mentioned prominently as a possible 
substitute for brass and copper pipe 
in general piping applications. The 
material is suitable for temperatures 


up to about 175 deg. F. and is said to . 


be satisfactory for contact with 
brines, hydrocarbons, solvents, or- 
ganie compounds, acids and aleohols, 
except cyclic oxygen compounds and 
concentrated alkalis. Tygon is said to 
be more resistant to oxygen-contain- 
ing compounds and strong alkalis, 
but is unsatisfactory with solvénts 
such as benzol and chlorinated hydro- 
carbons. This material also is appli- 
-eable at temperatures up to about 175 
deg. F. Resistoflex, which is suitable 
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for temperatures to 285 deg. F., re- 
sists oils and solvents, but is not ree- 
ommended for weak brines, acids and 
alkalis. 

Silica—F used silica, another of the 
old standbys of the chemical industry 
for use where great resistance to 
thermal shock and to all acids exeept 
hydrofluoric is required, is still avail- 
able in adequate quantities, in spite 
of the facet that much of it is im- 
ported from England. The material is 
also fabricated in the United States. 

Sulphur—Sulphur ean be produced 
to meet any likely demand. In recent 
years various combinations of sul- 
phur with inert materials and with a 
variety of hydrocarbons have been 
offered for use as acid-resisting ce- 
ments for the setting of chemical 
stoneware units. Such materials con- 
tinue to be available. Furthermore, 
some of these sulphur compositions 
are now under investigation for a 
variety of metal-replacing uses as yet 
unannouneed. 

Synthetic Rubbers—With the ex- 
treme shortage of natural rubber, a 
variety of applications for which no 
material but another rubber-like sub- 
stance can substitute will necessarily 
fall in the province of the several 
synthetic rubbers. These at present 
ean be obtained only in small quan- 
tities, but later will be produced on a 
large tonnage basis. The principal 
types to be manufactured will include 
the older synthetic rubbers, neoprene 
and Thiokol, together with Buna S, 
Buna N, and Butyl rubber. In gen- 
eral, these materials are characterized 
by a higher degree of resistance to 
solvents and other hydrocarbons than 
natural rubber. Generally, their tem- 


perature and aging resistance are 
better, their abrasion resistance rela- 
tively poor. However, the art of com- 
pounding synthetic rubbers for pur- 
poses similar to the principal uses of 
natural rubber is now developing 
rapidly in the United States, and 
present limitations on their applica- 
tions will doubtless be overcome. Such 
necessary products as essential syn- 
thetic rubber linings, hose, tubing 
and gaskets will continue to be avail- 
able. For example, neoprene coatings 
and linings, suitable for temperatures 
up to 220 deg. F., can be applied to 
metal equipment for resistance to 
strong oxidizing agents, aromatie and 
chlorinated hydrocarbons, and many 
other organies ineluding certain ke- 
tones, esters, and phenols. Since such 
coatings can now be applied by 
brushing on a neoprene solution, they 
ean effect an important saving of 
material amounting to two-thirds or 
three-quarters as compared with sheet 
linings. 

Other plasties and synthetie rub- 
ber-like materials are also made for 
similar purposes. For example, 
Tygon, a name covering several dif- 
ferent classes of coating and lining 
materials, is produced in one form 
for the sheet lining of various types 
of equipment, and in another form 
for brushing on. Tygon gaskets are 
being manufactured, as are gaskets 
made of Resistoflex. 

Wood—Although in recent months 
construction sizes of lumber have 
been difficult to secure in many loeal- 
ities, the situation has varied so much 
from place to place that no general 
statement about availability can be 
made. Adequate material for wood 


tanks seems to be in the hands of most 


tank manufacturers and builders of 
cooling towers. When construction 
lumber is not to be had in one type or 
size, other types can often be 
adapted through changes in design or 
through the use of modern lumber 
connectors, which permit the fabrica- 
tion of many forms of built-up 
trusses and beams. 

Wood is also being employed in a 
variety of fabricated forms. For ex- 
ample, one oil company has an- 
nounced the development of a ply- 
wood drum for the marketing of 
greases which will save some 2,000 
tons of steel per year. The inner sur- 
face is chemically treated to prevent 
grease from penetrating the pores of 
the wood. Sheet plywood can be em- 
ployed for many constructional pur- 
poses, but is hard to get in many 
localities, especially those waterproof 
types having a restricted binder. A 
high strength, super-compressed ply- 
wood for special strength-requiring 
applications is understood to be in 
process of development. 

Wood, one of the oldest of all con- 
struction materials, has many desir- 
able properties from an engineering 
standpoint. With the exercise of in- 
genuity, it ean be adapted to many 
chemical industry uses as a substitute 
for metals. Wood tanks, without lin- 
ings, are resistant to relatively severe 
attack from many chemicals. Linings 
of lead, sheet plastics, brushed-on 
plastics and ceramic materials can 
easily be applicd. Even such applica- 
tions as the construction of distilling 
columns (Chem. & Met., May, 1942, 
p. 129) are possible with this versatile 
material. 


Materials of 


ACK IN THE FOOLISH DAYS OF 
B 1929 a group of research metal- 
lurgists met in a smoke-filled room at 
the Book-Cadillae in Detroit to solve 
the future problems of one of our 
great industries. Before their surrep- 
titious supply of synthetic stimulants 
had been exhausted, they had evolved 
complete specifications for a new 
alloy they christened “automobilinm.” 
We have since forgotten most of its 
properties, but still reeall that it was 
to be as light as aluminum, as malle- 
able as lead, as hard as a diamond, 
more machinable than butter, and as 
cheap as dirt—or thereabouts. Need- 
less to say, this alloy, to solve all alloy 
problems of the automobile industry, 
somehow got lost in the depression. 


But the story now has a modern 
and more successful sequel. On a hot 
Wednesday afternoon last July, a 
WPB executive telephoned the office 
of the American Iron & Steel Insti- 
tute in New York. “We're holding : 
meeting here in Washington a week 
from Saturday to establish new steel 
specifications for . . .,” and here the 
WPB man named certain important 
war products. “We'd like to have 
your alloy steel committee get busy 
and present at that meeting a series 
of new alloy steels which (1) can be 
made entirely from serap with almost 
no addition of virgin alloying ele- 
ments, and (2) ean be used in place 
of the steels now doing the job with- 
out any change in design of the parts. 
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Can it be done?” 

The answer is that the seemingly 
impossible was accomplished. Work- 
ing their laboratory staffs night and 
day for ten days, the top-flight metal- 
lurgists of five prominent alloy steel 
producing companies licked the prob- 
lem and presented their report on 
schedule in Washington. Today the 
new steels, officially approved for war 
use, are in commercial production. 
They are expected to do their job 
fully as well as the steels they re- 
placed, and in some respects even 
better. 

Steel men may be justifiably proud 
of records such as these. Since 1939 
they have practically trebled alloy 
steel production—from three to over 
eight million tons last year. And the 
curve is still going up! 

All this resourcefulness on the part 
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of the metallurgical producers has its 
significance to chemical engineers who 
are looking ahead to the post-war 
period. Already we can visualize 
many new and superior steels tailored 
to fit the severest requirements of 
chemical processes. This war will 
leave us with a vast fund of metallur- 
gical knowledge and experience on 
which we can build the chemical in- 
dustries of the future. 


MAGAL AGE APPROACHES 


Steel’s dominant position as a ma- 
terial of construction is not likely to 
be challenged immediately, but a new 
competition with other metals and al- 
loys, plastics and glass, is certainly in 
the offing. Dr. William J. Hale, who 
became famous when he coined that 
useful word “chemurgy,” predicted 
back in 1933 that we would shortly 
pass from the “Iron Age” to the 
“Magal Age”’—when magnesium and 
aluminum and their alloys would best 
characterize our industrial progress. 

Something more than the bare out- 
lines of this Magal Age are already 
visible. By the end of 1943 we will 
have produced over 2 billion pounds 
of aluminum—6.5 times the produe- 
tion in 1939. Our magnesium output 
is variously estimated at 50 to 100 
times the pre-war peak. In other 
words, on a purely weight basis we 
will have more tons of magnesium 
than we formerly had of aluminum, 
and more tons of both metals than we 
had of copper and zine together in 
1940. When we consider the different 
specifie gravities of these metals and 
their relative effectiveness ton for ton 
in meeting various uses, it becomes 
obvious that the light alloys will offer 
increasingly severe competition to 
their older rivals on a volume, rather 
than weight, basis. 

Now that the war has brought the 
price of aluminum down from 20 to 
15e. per lb., and magnesium from 
37.5 to 22.5e., there is an entirely dif- 
ferent cost basis on which these 
metals will compete, once they are re- 
leased from war uses. Caleulated on 
the basis of equalized volume, with 
steel at 2e. per lb., the relative price 
for the same unit of volume for mag- 
nesium is 5.le., for aluminum 5.45e., 
for zine, 7.3e., and for copper 13.1e. 
And we must remember that the long- 
time trend of Magal prices is in one 
direction only—downward. 

What can these lighter metals do 
for the chemical process industries? 
We can only project inte the post- 
war future some of the trends and 
developments of the immediate past. 
Here are some present accomplish- 
ments that point toward the future: 
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Synthetic rubber bag converts box car into tank car 


These cells represent the rubber industry’s latest effort to solve the fuel transportation 
problem. Here you see a worker inspecting a cell following installation in the first 
experimental box car’ 


1. An important manufacturer of 
vacuum pumps makes certain eccentric 
cams from magnesium alloys. They 
weigh but 2 lb. 10 oz. as against 9 Ib. 
12 oz. if they were made of cast iron. 
These lighter cams greatly reduce vi- 
bration, give better performance and 
longer equipment life. 

A high speed laboratory centrifuge 
formerly had heads made of bronze 
that weighed 51 Ib. The same design 
made of Magal weighed only 21 Ib., 
greatly reduced starting inertia and 
wear on thrust bearings. The new 
equipment was easier to handle and 
actually cost less to manufacture. 

3. Railway Express Agency wanted 
portable conveyors of the gravity type 
that could be used to unload their 
trucks and express cars. They had 
to be of light-weight construction yet 
able to stand up under constant and 
hard usage. Again, one of the new 
light alloys solved the problem. The 
new conveyor in sections 10 ft. long 
and 18 in. wide with 30 ball bearing 
rollers weighs only 68 Ib. One man 
can carry it under his arm. 

Aluminum stream-lined trains give 
us something else to think about. We 
have barely begun to use the light 
alloys on the seale their properties 
warrant. A freight car weighs 45,000 
lb. and earries a load of 30,000 Ib. 
One of the same capacity can be built 
to weigh only 15,000 lb. and should 
some day reduce transportation costs 
considerably. 

PLASTICS TO THE FORE 

In defining the limits of the Magal 
Age, Dr. Hale reminds us that the 
same eonditions, which are now ush- 
ering light alloys into wider indus- 
trial use, will eventually demand even 


greater strength with still further de- 
crease in weight. It so happens there 
is no metal lighter than magnesium 
which is stable under atmospheric 
conditions. Hence the next step, in his 
opinion, must be outside of the 
domain of metals and into the organic 
chemical field. In facet, he predicts 
that by 1950 someone will have sue- 
ceeded in incorporating partially 
oxidized silicon into the molecular 
strueture of a new plastic that will 
thus combine the advantages of or- 
ganic and inorganic compounds. Such 
“materials of tomorrow” he believes 
will exhibit tremendous strength, 
rigidity and resistance to weathering 
and oxidation. Most important, they 
should be cheaper and lighter in 
weight than any plastics now used as 
engineering materials. 

In a metal-hungry economy such as 
ours today, plasties are finding many 
novel and valuable applications. A 
pump impeller made with a combina- 
tion of a special phenolie plastic and 
an acid-resisting alloy has increased 
the efficiency of the pump in handling 
corrosive acids, at the same time re- 
ducing the weight of the impeller by 
75 percent. This is typical of what is 
happening as designing engineers ap- 
preciate fhe fact that plastics are 
man-made materials and have greater 
versatility than most other structural 
materials. They can be literally “tail- 


ored” to fit almost any pattern of 


needs. 
One of the most striking of such 
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applications is seen in the current an- 
nouncement of a new plastic pipe. 
Made of Dow’s vinylidine chloride 
plastic, it is highly resistant to mois- 
ture and most chemicals and solvents. 
Because it is thermoplastic, it can 
readily be heated and bent, and, of 
perhaps the most interest to plant 
engineers, it can be readily welded. 
For those who want to stick to the 
more orthodox procedures of the pipe 
fitter, the new plastic pipe can be 
threaded with ordinary iron pipe dies. 
Fittings, except for standard flanges, 
are not yet available, but threaded 
ells, tees and couplings are coming 
along soon. Thus vital metals and 
rubber are released for more urgent 
war needs and the chemical engineer 
has another new raw material with 
which to build his industries of the 
future. 


TONS OF SYNTHETIC RUBBER 


Back in 1939 we celebrated the one 
hundredth anniversary of the vuleani- 
zation of rubber. Since then we have 
been made to realize all too poign- 
antly that most of our little world 
rolls on this remarkable material. 
Now we are busy in a prodigious ef- 
fort to make in the next two or three 
years almost twice as much rubber as 
we ever imported in a single year. 
Most of it we hope will be better—at 
least for certain purposes—than is 
the natural product. 

Whether or not we shall ever re- 
turn to the latter will depend on how 
vood a job we do in our synthetic 
rubber plants, how greatly we can 
reduce the cost and improve the prod- 
uct. Assuming we are as suecessful as 


Glass pipe can now be jointed on the 

job by electric welding using pin-point 

oxy-hydrogen flames to carry the high- 
frequency current 


New plastic pipe welded in less than a minute 


Pipe ends are first placed on a hot plate at 375 deg. F until melting begins, then firmly 


pressed together and allowed to cool for ten seconds. 


Resultant weld has greater joint 


strength than pipe itself 


we hope we may be, our post-war 
economy is going to have another 
great new material resource. 


“THROUGH THE GLASS—-DARKLY” 


One of the lasting benefits likely to 
come out of our “ersatz” program in 
the United States is greater knowl- 
edge and valuable experience in using 
that most versatile of materials— 
glass. Fortunately, we did not have 
to start from seratch. In the past 15 
or 20 years chemical engineers have 
installed literally miles of glass pip- 
ing and have been building larger and 
more intrieate equipment of this use- 
ful material. Centrifugal pumps that 
will deliver 100 g.p.m. of corrosive 
acid against a 65-ft. head are already 
here and pumps for higher pressures 
are coming. Tubular heat exchangers 
have been constructed with hundreds 
of 20 ft. lengths of thin-walled piping 
and fittings. Simple leak-proof meth- 
ods of jointing are used on glass 
pipes up to 4 in, id. handling pres- 
sures up to 100 p.s.i. The next jump 
is going to be 6-in. pipes for use at 
slightly lower pressures. 

Now comes the promise in the not 
very distant future of eleetric welding 
on the job as the equipment is being 
erected. Engineers with Corning 
Glass Works have been experiment- 
ing with portable equipment using 
oxy-hydrogen flames to act as con- 
ductors for a high-frequency current 
which will weld pipe ends together 
quickly and efficiently, thus eliminat- 
ing all of the plant operator’s head- 
ache associated with gasket troubles, 
leakage, corrosion and production 
contamination. Onee this equipment 
is available and its operation is made 
fool-proof, nearly every plant will 
want to train its own “glass plumb- 
ers.” Pipefitting may yet become a 
lost art! 

Quartz is in many ways the ideal 
of the glassman who wants to serve 
industry. He worships it for its amaz- 
ing strength and resistance to thermal 
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shock, even though he knows how dit- 
fieult it is to melt and shape to useful 
purpose. Recently, however, he has 
learned to put to industrial use the 
new 96 percent silica glass that comes 
awfully close to his prayer for 
quartz-like glass or glass-like quartz. 
Furthermore, the material is readily 
shaped and can easily be produced in 
intricate forms. With it he has been 
able to make things that could never 
before be accomplished—for exam- 
ple, thermocouple protector tubes 
that will stand up to 1,000 deg. C. in 
highly corrosive atmospheres, cen- 
trifugal pump seals that will run 
“dry” in almost red heat, and then 
withstand the thermal shock when 
eold liquid is again drawn into the 
pump. 

Looking farther into the future 
the chemical engineer visualizes a 
greater place for glass as a material 
for the construction of reaction ves- 
sels, kettles and autoelaves. Trouble 
ean not hide very long in transparent 
equipment, and there are obvious ad- 
vantages in the visual control of 
many chemical reaetions—partieu- 
larly in the fine chemical and pharma- 
ceutical fields. To prevent corrosion 
and resultant contamination of mate- 
rials is the motive that will lead to 
ever-greater use of all-glass and glass- 
lined steel equipment. 


So, “through the glass darkly” we 
look ahead to the post-war period con- 
fident that there will be an ever in- 
creasing and more ingenious use of 
all the newer materials of construe- 
tion. In a world gone mad with 
destruction there is consolation and 
encouragement to be gained from the 
fact that the war has brought us con- 
structive achievements. They stand 
out as a challenge to the chemical 
engineer who is looking for new 
“materials of reeonstruetion” with 
which to build better and more efli- 
ciently in the future. 
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CHEMICAL, STONEWARE, PORCELAIN, CEMENTS 


Physical Properties of Chemical Stoneware and Porcelainware 


Chemical Stoneware Chemical Porcelainware 
The accompanying table, which has been prepared for us by the General Ceramics Co., gives the physical properties of 


an average grade of chemical stoneware. It should be emphasized here that “ chemical stoneware” is not the name of a Data supplied by Lapp Insulator Co. 


definite material, such as an alloy, but a generic term applied to a wide variety of ceramic compositions, and hence that in RI go thc dciccksncasidakiaseces 2.41 
any particular composition designed to give optimum properties in one respect, it will ordinarily be impossible to secure Ultimate tensile strength, lb. per sq. in..... . 5-8 000 
optimum properties in all other respects. Ultimate compressive strength, lb. per sq. in 100 000 

Modulus of rupture, lb. per sq. in...... 12,-15,000 
Specific gravity.............. 7 2.2 Modulus of elasticity, lb. per sq. im............ § 000 000 Modulus of elasticity, lb. per sq. in. 10,400 ,000 
Hardness, sc 100 Specific heat......... 0.2 0.2 
Ultimate tensile strength, Ib. | per sq. in. 2,000-3.000 Thermal cond., B.t.u. per ohe. sq. ft., _ oe 10-35 Thermal cond., B.t.u. per hr., sq. ft., °F., in... 8.4 
Ultimate compressive strength, |b. per sq. in. 80,000 Linear thermal expansion, per °F............. 0.0000020 Linear thermal expansion, per °F............. 0.0000023 
Modulus of rupture, Ib. per sq. in. .... 5,000-13,000 Water absorption, per cent. th sawas en 0-2 Water absorption, per cent................. 0 


Makers of Chemical Stoneware, Porcelain, Acidproof Brick and Stone 


MANUFACTURER 
(Name and Address) 


MANUFACTURER Materials 
(Name and Address) 


Chemical Stoneware 
General Ceramics Co., New York, N. Y......| Complete line, see note below 
Maurice A. Knight, Akron, Ohio. . . 


Harbison-Walker Refractories Co., Pittsburgh, 
Compiete line, see note below Acidproof brick 


United States Stoneware Co., Akron, Ohio Complete line, see note below 


Chemical Porcelain 
Coors Porcelain Co., Golden,Colo. 


Porcelain laboratory ware 


B. Mifflin Hood Co., Daisy, Tenn. 
Ironton Fire Brick Co., Ironton, Ohio 
\Keagler Brick Co., Steubenville, Ohio 


Acidproof brick tower packings, flooring tiles 
Acidproof brick 
Acidproof brick 
Karcite acidproof ceramic ware, and Kem- 


Kewaunee Mfg. Co., Kewaunee, Wis. 
H rock chemical resistant stone 


Illinois Electric Porcelain Co., Macomb, Ill. Chemical porcelain ware of all types 
Laclede-Christy Clay Prod. Co., St. Louis, Mo.| Acidproof brick 


Lapp Insulator Co., LeRoy, N. Y........... Chemical porcelain ware of all types 
McLain Fire Brick Co., Pittsburgh, Pa. Acidproof brick 
Acidproof Brick and Other McLeod & Henry Co., Troy, N. Y... Acidproof brick 


Acme Brick Co., FortWorth, Tex.. ee Acidproof brick 
Alabama Clay Products Co., Sieiochem, Ala. Acidproof brick 


\Metropolitan Paving Brick Co., Canton, Ohio.| Acidproof brick 
National Carbon Co., Inc., Cleveland, Ohio. ..| Carbon brick 


Alberene Stone Corp. of Va., New York, N. Y.| Acidproof stone Nukem Products Corp., Buffalo, N. Y........ Acid and alkali proof construction 
Atlas Mineral Products Co., Mertztown, Pa..| Acidproof brick construction Parker-Russell Mining & Mfg. Co., St. Louis, 
Belden Brick Co., Canton, Ohio............. Acidproof brick Acidproof brick 
Charlotte Chemical Labs., Charlotte, N. C....| Acidproof brick, rings \Patterson Foundry & Machine Co., E ast 
Clayeraft Co., Columbus, Ohio.............. Acidproof brick Liaverpoal, Oblo......c.cccess. P Acidproof lining blocks and grinding balls 
Custedis Construction Co., New York, N. Y..| Acidproof brick construction, towers, tanks |Quigley Co., New York, N. Y. Acidproof brick 
Electro-Chemical Supply & Engineering Co., Robinson Clay Product Co. of N. Y., New 
Acidproof brick and masonry materials Acidproof and vitrified sewer tile 
Filtros, Inc., East Rochester, N. Y........... Acidproof mineral as plates, cylinders, etc. thern Clay Mfg. Co., Chattanooga, — Acidproof brick 


General Refractories Co., Philadelphia, Pa....| Acidproof tower packing, brick 


Thornton Fire Brick Co., Clarksburg, W. Va.| Acidproof brick 
Pottery Co., Huntingburg, Ind... Acidproof ceramics 


Note: Makers of enntiene | lines of chemical stoneware supply such equipment as acid plents; ball mills; brick and tile: blowers and 
exhausters; coils; filters; acid-proof laboratory sinks, drain and vent lines; jars; jugs; kettles; pipe, fittings and valves; stills; tourills ; 
towers, tower linings and tower packings; tanks and pumps; and many types of special equipment. 


Makers of Cements and Putties for Acidproof Brick and Stoneware 


MANUFACTURER Trade Names 


Compositions, Applications ,Types 


Anti-Hydro Waterproofing Co., Newark, N. J. Anti-Hydro....... ‘ Water-, acid-, alkali-, oil-resisting concrete mix 

Atlas Lumnite Cement Co., New York, N. Y. Lumnite cement............... Cement for corrosion and temp.-resistant concrete 

Atlas Mineral Products Co., Mertztown, Pa. Tegul-Vitrobond,-Mineralead, Tileset, Keres, G. K.,| Thiokol-sulphur-base, chemical-setting silicate and resin-base 
ee and other cements for all acid and alkali proof construction 

Charlotte Chemical Labs., Charlotte, N.C... . Carolina Acid-Proof Cement, Acid- proof putty. Acid-proof cements and putty 


Chemical Construction Corp., New York, N. y. Acidproof cement 
Custodis Construction Co., Inc., New York, N. Y. Custodis resin cement, Penchlor, Asplit Synthetic resin, sodium silicate & phenolic base cements, resp. 
Electro-Chemical Supply & Engineering Co., Pacli, Pa. Duro Standard, Triple X, Syntho, Brimsto, Kemitite,) Cements for all acid and alkali conditions; also water and steam 


Alk-Li-Pruf 
Filtros, Inc., East Rochester, N. Y....... Filtros. . ..| Acidproof cement 
General Ceramics Co., New York, N. Y.. Sen. 1, 6,7 8. .| Silicate cements and linseed oil- and asphalt-base putties 
B. F. Goodrich Rubber Co., Akron, Ohio Rubber-base putty 
The Haveg Corp., Newark, Del........ ; ; ..| Havegit 41, 43, 50 ages sameneed Self-hardening phenolic resin cements for acids and alkali 
M. W. Keliogg Co., New York, N. Y. .| Acidproof cement 
Maurice A. Knight, Akron, Ohio a .' Silicate cements for strong acids 


( Continued neet page ) 
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Makers of Cements and Putties 


MANUFACTURER 
(Name and Address) 


(Continued) 


Trade Names 


Compositions, Applications, Types 


Philadelphia Quartz Co., Philadelphia, Pa. 
Quigley Co., New York, N. Y. 

Reardon Cement Co., Cincinnati, Ohio. . 
The Sullivan Co., Memphis, Tenn. 
Sauereisen Cements Co., Sharpsburg, Pa. 
United States Stoneware Co., Akron, Ohio 
Union Bay State Co., Cambridge, Mass. 


Basolit, Plasul, Basolit, Hydro-Plasul, Nukem Resinous 
Cements, Nu-Mastic, Nukem Primer, Nukem Enamel 


Acitite, Acichlor, Cushion Putty. ................... 
Penchlor acid-proof cement, Asplit, Causplit.......... 


“S$” Brand and N38 Special Sodium Silicates. . ...... 
Acid-proof, black, gray, quick setting. ........... oe 


Portite, Pre-Mixt, Calktite and others........ 


.« =| N Series (neoprene base) cements, and special base 


cements 


Rubberized Sulphur Cements, acid 22d alkali resin base cements 
and others for complete acid-proof construction and protection 

Acidproof cement 

Silicate cement for strong acids 

Slow- and quick-drying cements and elastic putties for acids 

Chemical-setting silicate cement for acids; self-hardening resin 
cements for acids and alkalis 

Sodium silicates for regular and quick-setting acidproof cements 

Silicate cements for acid gases and mineral acids 

Acid and alkali resisting cements and plastics 

Pouring cements and pre-mixed silicate cements for strong acids 

Quick-setting, air-drying, sulphur and bitumastic cements 

Silicate cements of all types, resin cements, putties, etc. 

Neoprene and special base cements. For painting metals, 
rubber, wood, or concrete. Coating cloth. As adhesive 


STRUCTURAL CARBON AND GRAPHITE 


Representative Physical Properties of Porous Carbon and Porous Graphite 


Grade 
Porous Carbon (“Carbecell’’) 
and 
Porous Graphite (“‘Graphicell”’) 

Grade 
Grade SO 
Grade 40 
Grade 1 


Pilter Action Av. Water * Av. Air ** 
Porosity Average Pore Diameter Min. Diameter Permeability Permeability 
Percent Particle Retained at 3 Lb. /sq.in. at 2 inches 
> laches Pressure Pressure 
aches Gal./sqit./min. | 
36 0.0002 5 emcee 0.30 
48 0.0013 33 0.00047 14.0 
48 0.0019 48 0.00079 30.0 
48 0.0027 69 0.00098 45.0 4.0 
48 0.0039 99 0.00173 80.0 8.5 
48 0.0055 140 0.00300 120.0 17.0 
48 0.0075 190 0.00590 175.0 33.0 


NOTE: “Carboceil” products can be treated so as to be wettable for use in caustic filtration. Both “Carbocell” and “Graphicell” products are resistant to most acids and alkalis, 


© Water at 70 deg. F, | inch thick plate, 


Carbon Cylinders 
8 inch dia. 
10-14 inch. dia. inc. 
17-24 inch. dia. ine. 
30-40 inch. dia. inc... 
Carbon Beams and Blocks 
4x4 inch te 6x6 inch inc. 
6x6 inch te 20x20 inch inc. 
15230, 24x30 & 24 inch sq. 
Carbon Pipe and Tubes 
inch IL. D. ine. 
5-10 inch |. D. ine. 
Carbon Brick 
Standard sizes 
Graphite Cylinders 
Te inch dia. inc. 
6-12 inch dia. inc. 
14 inch dia. 
16 & 18 inch dia. 
20 inch dia. 
Graphite Beams and Blocks 
Te 5 inch thick ine. 
6 inch thick te 144 sq. in. 
Over 144 sq. in. section 
Graphite Pipe and Tubes 
inch L. D. ine. 


inch. 1. D. inc... 
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Representative Physical Characteristics of Carbon 


** Air at 70 deg. F and 760 mm. Hg pressure, 15 per cent relative humidity, | inch thick plate, 


and Graphite Products 


Elastic a Thermal 
Densit Strength, Lb. 
Ub. Medulus Specifie (Thermal | Conductivity 
Lb. /sq.in. Resist Expansion, B.t.u./hr./ 

| | Multiply Ohms. In.* See Note) sq.ft./°F 

cc Lb./cu.ft. Tensile Compressive, Transverse by 10° per ft. 
54 96.1 660 2,920 1,320 5.5 0.0013 13 6.0 
25 95.2 470 2,120 950 5.4 0.0013 12 6.0 
54 96.1 400 2,200 7 5.4 0.0014 13 6.0 
54 96.1 400 1,910 810 4.3 0.0026 12 6.0 

| 

57 98.0 840 4,100 1,670 9.4 0.0018 14 | 4.0 
35 96.7 500 2,140 990 7.1 0 0016 15 4.0 
54 96.1 400 1,910 810 4.3 0.0026 12 4.0 
51 2 885 10,200 2,700 21.0 0.0014 15 3.0 
49 93.0 9x0 8,140 2,550 17.0 0.0016 21 3.0 
55 96.7 1,530 8,320 3,070 10.3 0.0016 13 3.0 
5H 97.3 760 3,050 1,750 8.8 0.00036 5-12 84.0 
55 96.7 610 3.420 1,810 8.0 0.00037 6-12 79.0 
53 95.5 550 3,180 1,490 6.7 0.00039 8-12 70.0 
53 95.5 500 3,180 1,490 6.7 0.00040 8-12 70.0 
53 95.5 440 3,180 1,490 6.7 0.00040 8-12 70.0 
56 97.3 700 3,050 1,7 8.8 0.00036 5-12 94.0 
55 96.7 700 3,420 1,810 8.0 0.00037 6-12 84.0 
53 95.5 570 3,180 1,490 6.7 0.00039 8-12 79.0 
68 104.8 780 4.550 2,820 14.0 0 0003 12 94.0 
67 | 104.2 | 870 | ~ 5,100 2,980 13.0 0.0003 12 84.0 
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a 
Nukem Products Co., Buffalo, 
Pattervon Foundry & Machine Co., East Liverpool, Ohio. ......| Porox Cement.......... 
Pecora Paint Co., Philadelphia, Pa......... 
iY® Pennsylvania Salt Mfg. Co., Philadelphia, Pa.................. 
| 
1 
l 
‘ 
q 
| 
| 


Structural Carbon and Graphite (Continued) 4 


| 
Elastic | Thermal 
Density Strength, Lb. per Sq. In. | | | 
__| Lb. / sq.in. Resistance (Thermal B.t.u/hr./ 
Multiply Ohms./ Expansion, sq.ft./°F 
G./e.c. | Lb./ cu.ft Tensile | Compr T se by 10° See Note) per ft. 2 
Graphite Brick | 
Standard sizes... 1.56 97.3 700 3,050 1,750 8.8 0.00036 5-12 84.0 
“Karbate”’ Pipes and Tubes, 10 Series* 
1.77 110.0 1,700 10,500 4.170 29.0 0.00164 27 3.0 
1.76 110.0 2,000 10 ,500 4,640 26.0 0.0016 33 2.8 
“Karbate”’ Pipe and Tubes, 20 Series* 
1.86 116.0 2,600 8,900 4,650 23.0 0.00034 23 85.0 
“Carbeocell’’ (Porous Carbon)t 
Grade C (Fimest)............ 1.34 83.6 500 2,700 1,530 >1.2 0.0020 6 3.0 
1.05 65.5 190 850 600 >1.2 0.0070 27 1.5 
eS eee 1.05 65.5 180 830 500 >1.2 0.0070 27 1.4 
1.04 64.9 120 900 320 >1.2 0.0057 27 1.0 
1.04 64.9 100 770 250 >1.2 0.0070 27 1.0 
iced pitenidadeadekesankice 1.03 64.3 90 700 240 >1.2 0.0070 27 1.0 
1.03 64.3 80 300 160 >1.2 0.0080 27 1.0 
“Graphicell”’ (Porous Graphite)t 
Grade C (Finest)......... ‘ 1.35 84.3 600 1,680 1,080 sas 0.00045 6 60.0 
Sitevaddstchascedvecs 1.05 65.5 110 500 250 = 0.0012 21 50.0 >: 
1.05 65.5 110 500 250 0.0012 21 45.0 
0 1.04 64.9 100 500 190 oa 0.0013 21 45.0 
1.04 64.9 80 520 200 0.0017 21 40.0 
1.08 64.3 60 310 140 wate 0.0020 21 30.0 
1.08 64.3 50 270 140 0.0020 22 20.0 
Carbon and graphite products are resistant to most acids and alkalis. * For chemical resistance see table in Chem. & Met. Sept. 1940, p. 607. + See preceding table for additional data. te 
NOTE: Coefficient of Thermal Expansion per Degree: To Temperature t°F = la+0.0039t (°F)] 10-’; to Temperature t°C = [1.8 a+0.007t (°C)] 10-7. 
Makers of Structural Carbon and Graphite Products 
MANUFACTURER MANUFACTURER 
(Name and Address) (Name and Address) 
Acheson Graphite Corp., New York, N. Y. ...| Graphite electrodes and various shapes Speer Carbon Co., St. Mary's, Pa........... Carbon and graphite brick, plates, blocks, 
International Graphite & Electrode Corp., St.| tubes, cylinders, bushings, shapes 
Mary's, Pa. cadena Graphite electrodes and various shapes Stackpole Carbon Co., St. Mary's, Pa....... Various carbon and graphite products 
National Carbon Co., Inc., Cleveland, Ohio. ..| Carbon and graphite brick, tile, tower pack- 
ing, tubes, pipe, special shapes, electrodes} Note: | Manufacturers of graphite crucibles are listed under “* Refractories” 


SYNTHETIC RUBBER 
Chemical Properties of Synthetic Rubber 


EDITOR’S NOTE: The following para- dled much the same as natural rubber 8. Resistance to many _ corrosive 
graphs describing the chemical proper- using the same type of equipment. chemicals. 
ties of some of the synthetics have been The general physical properties of 9. Extremely low gas permeability. ss 
to us the butyl rubber compounds can 
ey are intended to give an indica- e compared with natural rubber as * 
tion of the possibilities and the limita- follows: Exposure 2 Weeks At Room Temperature > 
tions of these materials. However, a Elasticity and extensibility in the Effect 
a particular application it is generally range of natural rubber—resilience eee ee . 
advisable to contact the manufacturer lower than natural rubber at room tem- Hydrochloric acid + Slight 2 
and have specific tests made. eratures but increases remarkably with Sulphuric acid - 95.5% None — : 
ncreasing temperatures. Nitric acid...... 71.5% Not serious 
Abrasion resistance—equal to natural Phosphoric acid............. 85% Slight 
BUTYL RUBBER services and slightly hydroxide 25% Slight 
nferior for other services. J 
Butyl rubber is a hydrocarbon poly- Comprenston set—somewhat higher 
mer obtained by the copolymerization than natural rubber Lactic acid....... - 85% None 
of an olefin and a diolefin. The chemi- Tear resistance—equal to natural 
cal unsaturation is much less than that rubber. 
present in natural rubber and is usually Flexibility at low temperatures—equal Swelling in Vegetable and Animal Oils s 
between 1 and 5 percent of natural rub- ‘ 
ber Buty! rubber undergoes thermal to natural Fuster. Revd 
curing im the presence of ond is far superior to natural mo, exposure in Rubber Perbunan Butyl 
aided by many of the common rubber Linseed oil. . : 124 17.2 10 ; 
accelerators as well as by zinc oxide 1. Resistance to water absorption. Rapeseed oil ' ’ 106 0.4 ti oo 
and fatty acids its tensile strength is 2, Aging in storage and sunlight. Soya bean oil 199 0.0 4 Pe 
greatly increased, its cold or hot flow 3. Resistance to the action of air and aul oll ie il 07 10 
properties surpressed, and its elonga- ozone, 
tion reduced. After thermal curing 4. Resistance to deterioration by heat. Olive oil... eRe He 121 2 9 12 ft 
butyl rubber compounds resemble nat- 5. Resistance to the action of nitrogen- Oleic acid v Pita 196 35.0 108 Bs 
ural rubber compounds in many of their containing solvents such as nitrobenzene Cotton seed oil.......... 84 — 9 10 ; 
mechanical properties. In the uncured and aniline. 
state or “as received” butyl rubber is 6. Resistance to oxygenated solvents HYCAR 
of a consistency equivalent to moder- such as ethers, alcohols, and esters. 
ately well broken down natural rubber. 7. Resistance to swelling in vegetable Hyecar is available in two types, oil : 
It can be processed and generally han- and animal oils, resistant (OR) and oil soluble (OS). i 
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Rubber and Like Products 


Either type can be compounded to give 
a wide range of physical properties, 
depending on the qualities § desired. 
Hycar OR is extremely resistant to all 
petroleum products, vegetable oils, fats, 
paint and ink driers. It is quite re- 
sistant to benzol and carbon tetrach- 
loride, but is badly swollen by acetone. 
It hes a high resistance to water as 
compared to natural rubber and may be 
used where resistance to dilute acids 
and alkalis is important. Ordinary com- 
pounds of Hycar OR have excellent 
heat resistance and special compounds 
designed specifically for heat resistance 
are outstanding. It can be used at tem- 
peratures of 300 deg. F. and in a few 
limited applications can be considered 
for use up to 400 deg. F. Stiffening 


occurs at temperatures of 50 deg. F., 
but pliability is recovered immediately 
when temperature rises Abrasion and 
age resistance are much superior to 
natural rubber. Ability to absorb 


energy is much better than natural 
rubber and flex life is comparable, mak- 
ing it excellent for vibration dampening 
service 

Hycar OS is equal to OR in resistance 
to heat, cold, sun, abrasion, aging, 
but gives somewhat lower _ tensiles. 
While not especially resistant to petrol- 
eum products, it s less affected by 
aliphatic hydrocarbons than natural 
rubber It is superior to Hycar OR in 
elasticity and rebound and in general 
more nearly resembles natural rubber 
than other synthetics. Hycar OR and 
OS can be blended together to form 
many desirable compounds. Likewise 
they are compatibie with poly vinyl 
chloride and many similar materials and 
usually in the blend the better proper- 
ties of both are found, 


NEOPRENE 


Neoprene is a basic thermosetting raw 
material which is mixed with compound- 
ing ingredients and processed into fin- 
ished products by rubber manufacturers. 
There are several different basic types of 
neoprene which have widely varying 
properties. Neoprene is available in 
black, white and colors, odorless when 
specified 


Animal, vegetable and petroleum-base 
products cause slight swelling but have 


little effect 


Neoprene 


does 


on the 


physical 
not 


dissolve, 


gummy or slough off. 


In general, 
contact with 
have little 
may be successfully 
acids cause 
concentrations above 50 per cent. 


effect. 


Even 


neoprene may be 
inorganic chemicals. 
strong 


handled. 


deterioration when 


properties. 
become 


used in 


Salts 


alkalis 
Mineral 
used in 


Strong 


oxidizing acids, such as sulphuric, nitric 


and chromic, 


should 


be avoided. 


Halo- 


gens cause embrittlement in liquid form; 
and aqueous solu- 


however, 
tions may 


Net prene 
organic compounds, 


saturated 
than the 


dilute 
be 


less 


resists 


not recommended 


chlorinated 


benzol also cause rapid swelling. 
State Co. has com- 


gas 
handled 


satisfactorily. 
the attack 

the more 
compounds having less 
saturated. 


of most 


highly 
effect 


Neoprene is 
for use with the 


hydrocarbons or with creo- 
sote. Certain aromatic solvents such as 


The Union Bay 


pounded and the G 
has developed a technique 


tes 


Gaco-Neoprene linings to tanks 
ply brushing it on 
tions of highly concentrated surfacing 


compound 


over 


suitable 
primer will not soften below 260 deg. F 
which prevents 


in the form 


blistering and 


primers 


Engineering Co. 
for applying 
by sim- 
of solu- 


1e 


falling 


when the temperature accidentally rises 


a little too 


high. By this means 


tanks 


may be corrosion proofed on the job at 


relatively low cost. 
thus applied may 


canize itself 


The neoprene lining 


be allowed 
at room 


to vul- 
temperature or 


cured immediately by means of steam or 
The process only 


hot water. 


about 4 


% as much 


requires 
neoprene as is 


required by the sheet method of mining 
tanks. The linings are very satisfactory 
for resisting the following chemicals: 


Chemical 


Chlorine water 


Hydrochloric acid 
Hydrochloric acid 


Phosphoric acid 
Sulphuric acid 


Aluminum chloride 
Ammonium nitrate 


Probable Safe 


Cone. Mar. Temp. 
Upto 3% 82F 
Up to 20°; 212 
Over 20° x2 
Up to 85% 220 
Up to 50% 220 
Up to 25° 160 
Up to 50% 220 


(Continued) 


Calcium chloride Up to sat. 220 
Ferric chloride Up to 25% 200 
Silver plating sol. Standard 220 
Sea water 220 
Sodium chloride Up to sat. 220 
Sodium hy?roxide Up to 70% 220 
Sodium sulphide Any 200 
Acetone - Boiling Pt. 
Formaldehyde Up to 40% 
aqueous sol. 82 
PERBUNAN 

Perbunan is a synthetic rubber-like 

material which can be processed and 


vulcanized with sulphur in much the 
same way as natural rubber. Like the 
latter, it can be compounded to give 
varying physical properties depending 
on the particular application in mind. 
With active carbon black it can be re- 
inforced to give compounds of high 
tensile strength and superior abrasion 
resistance, In addition, it has high 
elasticity and _ resilient energy (low 
hysteresis loss), and has good resistance 
to prolonged stress (slight creep under 
prolonged loading). The heat conduc- 
tivity is about 20 per cent higher than 
that of natural rubber. 

Perbunan has excellent aging proper- 
ties and possesses good heat and fatigue 
resistance, With proper compounding 
it can be used at temperatures up to 
300 deg. F. and will remain flexible at 
temperatures as low as -45 deg. F. 
Perbunan compounds of the ebonite or 
hard rubber type can be used for much 
more severe temperature conditions than 
natural rubber ebonite compounds. 

Perbunan is unaffected by water di- 
lute acids or alkalis, or salt solutions of 
any concentration. It swells very 
slightly in aliphatic hydrocarbons, vege- 
table and animal oils and fats. The 
reduction in physical properties as a 
result of swelling is small, making 
Perbunan especially suitable for gaso- 
line and oil-resistant applications. Crude 
Perbunan or uncured Perbunan com- 
pounds are soluble in aromatic hydro- 


carbons. However, cured compounds 
swell to a much lesser extent than cured 
natural rubber compounds. It is 


superior to natural rubber for mixtures 


Physical Properties of Synthetic and Natural Rubber 


Tensile 
Specific Strength, 
Material Gravity Ib. sq. in. 
Buna S 0.4 3,800 
Buty! Rubber 0.91 500-3 
Chemigum, Oi) Resistant 1.0-1.5 800-4 000 
Chemigum, Tire 1.0-1.15 | 1,000-4,000 
Hyear, OR or OS, hard 1.1-1.3  |4,000-11 ,000 
Hycar, OR, soft 0.99-1.6 | 1000-4 500 
| 
Hycar, OS, soft 0.96-1.20 1 000-4 000 
Keroseal, hard | 1.3-1.4 2 000-9 ,000 
Koroseal, soft 1.2-1.3 500-2, 500 
Neoprene 1. 25-1.30 1000-4 500 
| 
Perbunan 0.96 500-5 ,000 
Pliclite, No. 40 1.06 4000-5 
Resistoflex 1.26 2000-5 ,000 
Thicke! FA | 1.34 1,400 
Tygen T 1 33-1.36 0.000 
Vistanex, Medium 0.9 200 
Vistanex, High 0.9 550 
Natural Rubber, hard 1.17-1.18 4000-11 ,000 
Natural Rubber, soft 0.93-1.17 1 000-6 ,000 
98s —9 


Hardness, 
Shore 


15-90 


15-90 


50-65 


25-90 


70-100 
| 30-80 


Durometer | 


Max. 
Temp. for 
Use, °F. 
300 


250-300 


220 
150-180 


e SEPTEMBER 


Dielectric 
Strength, 


25 ,000 


30 ,000-50 , 000 
15 000-30 ,000 


35 ,000-50 


Effect 
of Heat 


Stiffens 


Softens 
slightly 
Stiffens 


Stiffens 
Softens at 
300 F. 
Stifens 
slightly 
Stiffens 
slightly 
Softens 
Softens 
Stiffens 
slightly 
Stiffens 


Softens 
Softens 
Hardens 
slightly 
Softens 


Softens 
Softens 


and det 
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Abrasion Effect Effect Machining 
Resistance | of Sunlight of Aging Qualities 
Equal to | Slight Equal to Can be ground 
rubber rubber 
Good None Better than Can be ground 
rubber 
Excellent | Equal to Stiffens Can be ground 
rubber 
Excellent | Deteriorates} None 
yood Very None Excellent 
slight 
Excellent | Shght Highly Can be ground 
resistant 
Excellent | Slight Highly Can be ground 
resistant 
Good None None Good 
Good None None Can be ground 
Excelent None Highly Can be ground 
resistant 
Excellent Slight Highly Can be ground 
resistant 
Good None . 
Fairly None None Excellent 
good 
Good None Excellent 
None Better than | Cannot be 
rubber mach. 
None Better than | Cannot be 
rubber mach. 
Good Discolors None Excellent 
Excellent Deteriorates| Highly Can be ground 
resistant 
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bog 

| 30-90 300 

15-95 300 

20-95 280 
30-80 190 
10-95 300 

30-90 300 
160-248 — 

250 6 000-10 

200 

15 


Rubber and Like Products 


of gasoline with aromatic hydrocarbons. 


Chlorinated hydrocarbons and organic 


bases have a strong swelling action on 
Perbunan. Ketones, organic acids, alco- 


hols and esters have a greater swelling 


effect than on natural rubber. 


VISTANEX 


Vistanex is the name of a series of 


polymers formed by the low-temperature 
polymerization of isobutylene. The 
chemical unsaturation of Vistanex is 
substantially nil, and consequently it is 
unattacked by the strongest chemicals, 
such as sulphuric acid, nitric acid and 
caustic soda. Hot concentrated nitric 
acid, however, after prolonged treat- 
ment, yields a yellow, sticky, oxidized 
product. Vistanex is also inert to ozone 
and is therefore useful in improving the 
ozone resistance of rubber compounds. 
Lacking in unsaturation, it therefore 
cannot be vulcanized and must be used 
in the raw gum state or with compound- 
ing agents to impart structural strength. 
It is soluble in all hydrocarbon solvents 
and oils and it may be precipitated from 
these solutions by the addition of low 
molecular weight alcohols, ethers or 
ketones. 

Rubber compounds containing 50 per 
cent of Vistanex show no cracking with 
ozone within 10 to 20 min. while natural 
rubber shows considerable. A _ similar 
relation is observed in the action of sul- 
phuric acid on rubber-Vistanex com- 
pounds. Vistanex is superior to natural 


rubber for resistance to water absorp- 
tion, aging in storage, sunlight and all 
atmospheric conditions, resistance to 
ozone, resistance to strong chemicals, 
alkalies, salts and the usual oxidizing 
agents. 


THIOKOL 


The manufacturers of Thiokol synthe- 
tic rubbers state that a number of dif- 
ferent organic polysulphide polymers 
that vary in characteristics from soft to 
hard rubber are made under this name. 
However, unlike natural rubber, the 
products are practically unaffected by 
petroleum hydrocarbons and most com- 
mercial solvents. They are resistant to 
alcohol, esters and ketones. The swell 
of these products in aromatic hydro- 
carbons varies from practically no swell 
to around 100 percent increase in 
volume, depending on the type. Even 
when Thiokol swells in aromatic sol- 
vents, it still retains good physical 
characteristics. It is not materially 
affected by carbon tetrachloride but is 
attacked by ethylene dichloride in vary- 
ing degrees. Thiokol is not affected by 
sunlight, air, azone or ultra-violet. 

It can be compounded to give various 
hardnesses and characteristics suitable 
for each particular application. While 
not possessing original tensile strength 
as great as natural rubber, it is stated 
for to exceed natural rubber in both 
strength and abrasion resistance when 
in contact with gasoline and oils. 


(Continued) 


TYGONS 


The Tygons are synthetic materials, 
resembling rubber in many physical 
characteristics, yet entirely different in 
chemical structure. They consist of a 
series of modified halid polymers and 
diene derivatives compounded to various 
formulas to produce materials with a 
wide range of properties. Tygon may 
be compounded to be resistant to all in- 
organic acids (except fuming nitric), 
all inorganic salts, all organic acids 
(except glacial acetic), alkali solutions, 
and most of the hydrocarbons and sol- 
vents. It is unaffected by mineral oils, 
gasolines, fresh or salt waters. 

Surface Affect of Immersion in Solu- 
tions for 7 Days at 25 Deg. C. for 
Tygon T. 


30% Sulphuric acid None 
3% Sulphuric acid 
10% Nitric acid. 
10% Hydrochloric acid. . . 


5% Acetic acid 
10% Sodium hydroxide. . 


10% Ammon. hydroxide 

10% Sodium chloride. . “ 

Distilled water... .. 

50% Ethyl alcohol. . 

Dissolved 
Ethylene dichloride 
Toluene. . Soft, rubbery 
Gasoline... None 


MANUFACTURER 
(Name and Address) 


American Hard Rubber Co., New York, \. \ 

Atlas Mineral Products Co. of Pa., Mertztown. 

Boston Woven Hose & Rubber Ce., Boston, 
Mass... 

Crane Packing Co., Chicago, III. 

Custodis Construction Co., New York, N. Y. 

Dayton Rubber Mfg. Co., Dayton, Ohio 

E. I. du Pont de Nemours & Co., Neoprene 
Div., Wilmington, Del. 

Firestone Tire & Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y. 

Gates Rubber Co., Denver, Colo. 


L. H. Gilmer Co., Tacony, Philadelphia, Pa. 
B. F. Goodrich Co., Akron, Ohio 


Goodyear Tire & Rubber Co., Akron, Ohio 


Hewitt Rubber Corp., Buffalo, N. Y. 


Hycar Chemical Co., Akron, 
Ohio 
jenkins Bros. Rubber Div., Bridgeport, Conn. 


he Osborn Mfg. Co., Johns Conveyor Div., 
Cleveland, Ohio 


laurice A. Knight, Akron, Ohio 


| Transmission belting and special molded parts 


| 


MANUFACTURER 
(Name and Address) 


linings, pipe, fittings, shapes, pails, pumps,/} Pa.............. 
rubber paint, anode process, etc. 


Rewbon seamless rubber linings, Neobon and 
Zerok synthetic resin linings Manhattan Rubber Mfg. Div., Passaic, N. J. 

Conveyor and transmission belts, hose,|| Miller Rubber Industrial Prod. Div., B. F. 
mechanical rubber goods || Goodrich Co., Akron, Ohio. . 

Rubber and synthetic rubber packings and 


Representative Makers of Industrial Rubber Products and Rubber-Like Materials 


Rubber and synthetic rubber packings 

Hard rubber pipe, fittings, valves, shapes 
tanks, rayon apparatus and other equip- 
ment 

Transmission and conveyor belting, blocks, 
hose, piping, rolls, brake lining, bearings 


Rubber and synthetic rubber hydraulic oi 
packings and seals 


seals Paramount Rubber Co., Detroit, Mich... .... Seamless rubber, neoprene and Paramount 
Custoplast soft rubber and neoprene tank|| plastic linings, rubber paint, molds, coat- 
linings ings and insulations 
Oilproof rubber belts, transmission belting,||Resistoflex Corp., Belleville, N. J............ Rubber-like oil-resisting resin — tubing, hose, 


synthetic rubber products 


Neoprene polymerized chloroprene rubber _||Self-Vulcanizing Rubber Co., Chicago, Ill... . 
Perbunan synthetic rubber 
Rubber packings, transmission _ belting, 
molded goods 
V-belts, molded rubber goods, hose 


\Jos. Stokes Rubber Co., Trenton, N.J....... 
|| Thermoid Rubber Div., Thermoid Co., Tren 
Acid- and abrasion-resistant linings, hose,||} ton, N.J..... 
conveyor and transmission belting, pack- 
ings, hard-rubber pipe and molded goods, 
corrosion resisting paints, Koroseal, Anode) 
process, Ameripol tires and mechanical 
goods rhiokol Corp., Trenton, N.J............ 
Hose, conveyor and transmission belting, | 
packings, linings, Plioweld rubber lined 
tanks, pipe, ete., mechanical rubber goods,||U. S. Rubber Co., New York, N. Y. 
molded goods, Pliolite modified rubber 
plastic, Chemigum 
Hose, transmission and conveyor belting. || 
packings 
U.S. Stoneware Co., Akron, Ohio 


Synthetic rubbers (Hycar) 
Mechanical rubber goods, rubber and syn-|| 
thetic rubber packings, valve discs, molded | 
and extruded products, friction and insu- | 
lated tape and tire valves |Union Bay State Co., Cambridge, Mass. 


Johns rubber and synthetic rubber“ moving 


pipe-line "’ conveyors Vulcanized Rubber Co., New York, N. Y. 


| All-rubber acid shipping drums. Pyroflex| 
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\Standard Oil Development Co., Elizabeth, 


| 


| 


| 
| 


sheets, molded shapes, gloves, aprons, 
solutions 

Liquid and plastic rubber self-vulcanising 
coatings and lining materials 

Perbunan synthetic rubber 

Hard rubber and synthetic molded and 
extruded products 


Transmission belting, multiple V-belts and 
drives, conveyor and elevator belting 
wrapped and molded hose, packings, indus- 
trial brake linings and friction products 
rubber covered rolls, pulley lagging 

Thiokol olefine polysulphide synthetic rubber 

— crude sheet, molding powder and liquid 
dispersions 

Hose; conveyor, elevator and power trans- 
mission belting; packings; molded and 
extruded rubber; rubber bonded to metal ; 
rubber linings (hard, semi-hard, soft for 
tanks, pipe, fittings, chutes and valves) 

Tygon synthetic resin products: tank linings, 
gaskets, tubing, acid-proof paints, cemente, 
molded or extruded goods. Molded or 
extruded mechanical rubber goods, rubber 
linings 

Gacco (neoprene base) compounds for tank 
surfacing and similar corrosion proofing 
purposes 

Hard and semi-hard rubber molded products 


. 
~ 
Hard and soft rubber, neoprene and Thiokol||Linear Packing & Rubber Co., Philadephia 
4 
| | 
resin-base tank linings 
9—99 
~ 


a * 
Physical Properiies of Principal Plastics Used as Engineering Materials 
(From forthcoming book, “Plastics for Industrial Use”, by John Sasso, McGraw-Hill Book Co., 1942) 
| Impact Strength, Thermal | Thermal 
lzod | Conductivity, Distertion |§ Expansion, rength, ater 
Materials (Ft.-Ib. per in. 10°‘ cal. sec. Point, (In. per in (Short time, | Absorption 
(Lb. por im.) | (Lb. por sq. im) | (Ub. por sq. in.) | 
“| im. bar) (deg. C./em.) in. Thickness, 24 hours) 
| 1,000,000 eyeles)| 
Phenolic: 
Woed-flour filled 4,000-11,000 | 16,000-36,000 | 8,000-15,000 0.15-0.25 4-12 240 5.5 300-500 0.2-0.6 
Mineral-hiled 4,000-10,000 18,000-35,000 | 8,000-20,000 0.13-0.72 8-20 290 3.2 250-400 0.01-0.3 
Fabric-filled 5,000-8,000 | 20,000-32,000 | 8000-13 000 0.8-4.8 4 | 150-450 0.5-2.5 
5000-12000 | 10,000-30,000 | 9,000-14,000 0.3-0.4 3-5 300-450 0.01-0.5 
Laminated Phenolic 
Paper base 7 00018 ,000 20 ,000-40 000 ,000 0.6-7.6 400-1 ,000 0.3-9.0 
Cetion base ,000-12,000 | 30,000-44,000 | 13000-30000 1.4-15 5-8 | 150-600 
Asbestos base 7 ,000-12,000 | 18,000-45,000 | 10,000-35 ,000 1.8-11 | 7-9 100-150 
Phenol-furfural 
Weed-flour filled ....... 6000-11000 | 28 000-34 8 000-15 ,000 0.30-0. 56 3-5 3 400-600 
Mimeral-filled 5000-10000 | 24,000-36,000 | 26000-30000 0.32-0.74 10-20 2 200-500 
Fabric-hiled 6 000-8 ,000 26 000-30 000 10,000-13 ,000 1.20-4. 60 5-8 5 200-500 
Urea-formaldehyde ........ 5 000-13 ,000 | 24,000-35,000 | 10,000-15,000 0. 28-0. 32 7 260 3 650-720 | 1-3 
Vimyl chloride... ....... 8 000-10 ,000 | 10,000-12,000 | 1°,000-14,000 0.6-1.2 4 140 7 ‘ | 
Vinylidene chloride......... 5,000-7,000 | 7,500-8,500 | 15,000-17,000| 2080 (| 22 240 16 500 0.0 
Me. methacrylate 4,000-7 ,000 10 000-15 ,000 | 10,000-15,000 0.2-0.4 4-8 160 8 500 0.4-0.5 
Polystyrene 5 000-9 11500-13500 | 14,000-19 000 0.35-0.50 3-5 17 7 500-525 0.0 
Ethyl! cellulose 6 000-9 ,000 10 000-12 ,000 4000-12 ,000 0.6-6.5 5-6 140 | 12 0.5-1.5 
Cel. acet. butyrate 2,500-7 7, 500-22 2, 800-13 ,000 0.8-5.5 5-8 150 13 
Cellulose acetate .| 3,000-10,000 | 7,000-27,000 | 3,700-10,000 0.7-4.2 5-8 150 12 350-900 1.3-6.9 
Types, Trade Names and Manufacturers of Principal Plastics“ 
Types Trade Names Manufacturers | Types Trade Names Manufacturers 
¥ Phenolic materials Bakelite Bakelite Corp., N. Y. Vinylidene Chloride Saran Dow Chemical Co., Midland, Mich. 
7 Cardolite Irvington Varnish & Ins. Co., Irvington, N. J. | Polystyrene... Bakelite Bakelite Corp., N. Y. 
Celeron Continental Diamond Fibre Co., Newark, Del. Loalin Catalin Corp., N. Y. 
Coltrock Colt's Patent Fire Arms Mfg. Co., Hartford, Conn. Lustron Monsanto Chemical Co., E. Springfield, Mass. 
Dures Durez Plastics & Chemicals, Inc., N. Tonawanda, Styron Dow Chemical Co., Midland, Mich. 
N. Y. Cellulose Acetate..... Bakelite Bakelite Corp., N. Y. 
Durite Durite Plastics, Philadelphia, Pa. Cellulate National Plastics Co., Detroit, Micn. 
Haveg Haveg Corp., E. Newark, Del. Fibestos Monsanto Chemical Co., E. Springfield, Mass. 
Heresite Heresite & Chemical Co., Manitowoc, Wis. Gemloid Gemloid Corp., N. Y. 
Indur Reilly Tar & Chemical Corp., Indianapolis, Ind. Lumarith Celanese Celluloid Corp., N .Y. 
Insurok Richardson Co., Melrose Park, Ill. Macite Manufacturers Chemical Corp., Jersey City, N. J. 
Makalot Makalot Corp., Boston, Mass. Nixonite Nixon Nitration Works, Nixon, N. J. 
Resinox Monsanto Chemical Co., E. Springfield, Mass. Plastacele E. 1. duPont de Nemours & Co., Arlineton, N. J. 
Templus Bryant Electric Co., Bridgeport, Conn. Tenite I Tennessee Eastman Corp., Kingsport, Tenn. 
Textolite General Electric Co., Pittsfield, Mass. | Cellulose Acetate Buty- 
Phenolic, cast Bakelite Bakelite Corp., N. Y. rate Tenite II...... Tennessee Eastman Corp., Kingsport, Tenn. 
Catalin Catalin Corp., N. Y. Ethy! Cellulose Ethocel Dow Chemical Co., Midland, Mich. 
Gemstone A. Knoedler Co., Lancaster, Pa. Hercules Hercules Powder Co., Wilmington, Del. 
) Marblette Marblette's Corp., L. I. City, N. Y. Laminated Materials Aqualite National Vulcanized Fibre Co., Wilmington, Del. 
Opalon Monsanto Chemical Co., E. Springfield, Mase Cellanite Continental Diamond Fibre Co., Newark, Del. 
> Prystal Catalin Corp., N. Y. Celeron Continental Diamond Fibre Co., Newark, Del. 
Bakelite Bakelite Corp., N. Y. Coffite Formica Insulation Co., Cincinnati, Ohio 
Beetle American Cyanamid Co., N. Y. Corresite 8. Blickman, Inc., Weehawken, N. J. 
Cibanoid Ciba Corp., N. Y. | Dilecto Continental Diamond Fibre Co., Newark, Del. 
Plaskon Plaskon Co., Toledo, Ohio Dilectene Continental Diamond Fibre Co., Newark, Del. 
. Uformite Resinous Products & Chemicals Co., Phila., Pa Duraloy Detroit Paper Products Co., Detroit, Mich. 
Melamines Melamac American Cyanamid Co., N. Y. Formica Formica Insulation Co., Cincinnati, Onio 
‘ Malamine Plaskon Co., Toledo, Ohio Insurok Richardson Co., Melrose Park, Ill. 
ea a Crystalite Rohm & Haas, Phila., Pa. Lamicoid Mica Insulation Co., N. Y. 
en | Lucite E. |. duPont de Nemours Co., Arlington, N. J. Lamitex Frankiin Fibre-Lamitex Corp., Wilmington, Del. 
i Plexiglas Rohm & Haas, Phila., Pa. Micarta Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
Alvar Shawinigan Prod. Corp., N. Y. Panelyte Panelyte Corp., N. Y. 
F Butacite E. 1. duPont de Nemours Co., Wilmington, Dei. Ohmoid Wilmington Fibre Specialty Co., Wilmington, Del. 
ir Butvar Shawinigan Prod. Corp., N. Y. Phenolite National Vulcanized Fibre Co., Wilmington, Dei 
Formvar Shawinigan Prod. Corp., N. Y. Spauldite Spaulding Fibre Co., Tonawanda, N. Y. 
Gelva Shawinigan Prod. Corp., N. Y. Synthane Synthane Corp., Oaks, Pa. 
Koroseal B. F. Goodrich Co., Akron, Ohio Taylor Taylor Fibre Co., Norristown, Pa. 
Resistoflex Resistoflex Corp., Belleville, N. J. Textolite General Electric Co., Pittsfield, Mass. 
Tygon U. 8. Stonewear Co., Akron, Ohio Ucinite Ucinite Co., Newtonville, Mass. 
Vinylite Carbide & Carbon Chemicals Corp., N. Y. Vuleoid Continental Diamond Fibre Co., Newark, Del. 
i *In this table only the more usual engineering plastics materials are construction for chemical engineering equipment. The engineer may find list 
8 listed by trade name and manufacturers No attempt has been made to ings of molkders and extruders as Well as other valuable data in the forih 
f include all types of plastics materials, as that is beyond the scope of coming book by John Sasso, ‘Plastics for Industrial Use," MeGraw-Hill Co., 
‘ this issue of Chem. & Met., which is concerned primarily with materials of (1942), from which this list was largely compiled. 
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Determining the Most Suitable Plastics for use as 


The “Plastics Comparator” has been 
prepared by the Bakelite Corporation to 
serve as a guiderin selecting the plastic 
or plastics to consider for industrial use. 
it rates the materials numericaily without 
any attempt to indicate relative differ- 
ences. Thus, the number (1) indicates 
the most suitable, and the larger numbers 
the order of suitability. The difference 
between (1) and (2) may in some in- 
stances be negligible and in others appre- 
ciable. The ratings are made taking into 


Plastics (Continued) 


consideration 


the 


under any one type 


order of suital 


vility. 


most 
materials of each type. 


commonly 


used 


Special formulas 


might 
Thus, 


change 
exact 


the 


techni- 


cal interpretation of it should be avoided. 


After using it as a guide, 


listen”’ by examining closely 


technical data 


published 
each specific group 
proceeding. temember 


of 


that 


the 


“stop, look and 
detailed 
elsewhere 
materials 


on 


before 
progress is 


being made constantly in improving the 


properties of practically 


all plastics. 


Engineering Materials 


The ratings given in the Comparator 
may not in all instances confirm published 
data, including that appearing in this 
issue of Chem. & Met. The materials are 
rated here according to usage experience, 
as well as to test data. for example, 
urea on the basis of A.S.T.M. water 
absorption tests would warrant a better 
rating. However, on continuous exposure 
to high humidity or water, the rating 
shown in the Comparator is 8. 
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Cellulose-Acerate 


Aceto-Butyrate 


Ethyl-Cellulose 


Methyl-Methacrylate 


Viny! (No Filler) 


Effect on Plastics of Immersion for 7 Days in Chemical Reagents at 25 Deg. C. 


Phenol- Urea- 
Phenol- Phenol- Formal- Urea- Formal- _Viny! Methy! 
Formal- Formal- dehyde Formal- dehyde Chloride- Vinyl Metha- Styrene Ethyl- Cold- 
dehyde dehyde Lami- dehyde Lami- Acetate Butyral  crylate Resin Cellulose Cellulose Cellulose Molded Casein 
Molded Cast nated Molded nated Resin Resin Resin Molded Nitrate Acetate No.1 Phenolic _ Plastic 
30% Sulphuric acid Surface None Edges Surface Surface None None None None None Crazed; None None  Rubbery 
roughened swollen roughened attacked softened 
3°% Suphuric acid Surface None Edges Surface Surface None Cloudy None None None Swollen None None Swollen; 
roughened swollen roughened attacked rubbery 
10% Nitric acid Surface None Edges Surface Delami None Cloudy None None None Decom- None None Swollen; 
roughened swollen roughened nated posed cracked 
10°% Hydrochloric acid Surface None Edges Surface Delami None Cloudy None None None Decom- None Cracked Swollen: 
roughened swollen roughened nated posed on drying racked 
5°) Acetic acid None None Edges None None None Cloudy None None None Swollen None None Rubbery; 
swollen split 
Oleic acid None None None None None None Tacky None None None None Decom- None None 
posed 
10°, Sedium hydroxide Decom- Decom- Delami- None Eurface None None None None Crazed Decom- None Decom- Decom- 
posed posed nated attacked posed posed posed 
1% Sedium hydroxide Surface Decom- Edges None None None Slightly None None Crazed Surface None Decom- Brcken 
roughened posed swollen cloudy attacked posed up 
( Continued on neat page) 
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Effect on Plastics of Immersion 


Plastics 


for 7 Days in Chemical 


(Continued) 


Reagents at 25 Deg. C. (Cont'd.) 


Phenol- Urea- 
Phenol- Phenol- Formal- Urea- Formal- Viny) Methyl 
Formal- Formal- dehyde Formal- dehyde Chiloride- Vinyl Metha- Styrene Ethyl- Cold- 
dehyde dehyde Lam- dehyde Lami- Acetate Butyral  crylate Resin Cellulose Cellulose Cellulose Molded Casein 
Molded Cast nated Molded nated Resin Resin Resin Molded Nitrate Acetate No. 1 Phenolic Plastic 
10°, Ammonium hydroxide Surface Dis- Dis- None None None Opaque None Dis Crazed; Opaque; None None Swollen 
dulled colored _ colored; colored dis- soft split 
edges colored 
swollen 
2°. Sedium carbonate None Dis- Dis- None None None Slightly None None None Swollen None None Swollen: 
colored colored cloudy rubbery 
10°, Sedium chloride None None Edges None None None None None None None None None None None 
swollen 
3°. Hydrogen peroxide None Dis None Surface Delami- None Cloudy None None None None None None Swollen; 
colored dulled nated rubbery 
Distilled water None None None None None None Cloudy None None None None None None Swollen; 
rubbery 
50% Ethyl alcohol None None None None None None Swollen; Slightly None None Partly Swollen; None Swollen; 
rubbery swoilen dissolved cracked rubbery 
95°% Ethyl alcohol None None None None None None Dissolved Surface None Dissolved Partly Dissolved None None 
attacked dissolved 
Acetone None Softened Blistered None None Dissolved Swollen; Dissolved Dissolved Dissolved Dissolved Dissolved None None 
opaque 
Ethy! acetate None None None None None Decom- Decom- Dissolved Dissolved Dissolved Dissolved Dissolved None None 
posed posed 
Ethylene chloride None None None None None Dissolved Decom- Dissolved Dissolved Partly Soft; Dissolved None None 
posed dissolved swollen 
Carbon tetrachloride None None None None None None Swollen; Surface Dissolved None None Dissolved None None 
rubbery attacked 
Toluene None None None None None Soft; Swollen; Dissolved Dissolved Partly None Dissolved None None 
rubbery rubbery dissol ved 
Gaseline None None None None None None None None Partly None None Swollen; None None 
dissolved cracked 
From a paper, Resistance of Plastics to Chemical Reagents, by G. M. Kline, R. ©. Rinker and H. F. Meindl presented before Chicago 
meeting of A.S.T.M. June 24, 1941 
Properties of Phenol-Formaldehyde-Asbestos Plastics Chemical Resistance of Phenol-Formalde- 
Properties Haveg Haveg | Haveg Recom- Also | Not Chemical resistance: Chlorine and its compounds, hydro- 
41 43 | mended | Satis- | Satis- chlorie acid, dilute sulphuric acid, phosphoric acid, organic 
| Grade | factory factory acids, solvents, trichlorethylene, carbon tetrachloride 
Specific gravity 1.6 | — = ethylene, chlorhydrin, hydrocarbons, metal salt solutions 
Tensile strength, psi 2,500 | 2,500 | 1.800 Ferric salts 4) 43-50 ete 
Compressive strength, psi. .| 10,500 | 8,000 } 6,000 Ferrous salts a1 43-50 Physical properties: Specific gravity 1.35. Tensile strength 
Flexural strength, psi 5,600 4,500 | oe Fluosilicic acid. 43 41-50 36,000 Ib. per sq. in. Impact strength 16 ft. Ib. per inch 
Shearing strength, ps! 3,500 | 3,000 2.500 Formic acid 4) 43 : of notch. The material may be used for working tempera- 
Modulus of elasticity .000 000 | Gasoline (sour) 41. | tures up to 275 deg. F. 
Thermal conductivity Hydrobromic acid 4) 43-50 
BTU /sq.ft. °F. /hr. /ft 0.203 | 0.607 | 0.208 Hydrochloric acid 41 43-50 :; Available Forms: Pipes and fittings, rectangular and 
C coefficient of expansion Hydrofluoric acid 43 41 50 cylindrical tanks, and other large-size chemical plant 
Inches per inch of length or | per deg. F. 0.000018 (18x10°* Hydrotluosilicie acid 43 41-50 equipment. 
Feet per foot of length per deg. C. 0.000033 (33x10-* Hiydregen sulphide... Data supplied for Corresite by S. Blick- 
Lactic acid 41 43 man, Ine." Weehawken, N. 
Lead acetate. . 41 43-50 
Chemical Resistance of Phenol-Formalde- Muriatic acid. . 41 43-50 : 
hyde-Asbestos Plastics (Haveg types) xalic acid 41 43-50 Chemical Properties of Acrylic Plastics 
- ——-~— -= Phosphoric acid 4) 43-50 immersion Solution Percent Weight Gain’ 
Potassium bisulphate 41 43-50 
30° Sulphurie acid........ 0.6 
Recom \lso Not Potassium chloride 41 43-50 3° Sulph acid 10 
10% Hydrochloric acid... . 0.7 
| Grade | factory | factory Potassium sulphate. . 41 43-50 - 
Gale brine 41 43-50 10% Sodium hydroxide...... we 0.8 
1% Sodium hydroxide. ...... 1.0 
Acetic acid 4) 43 | 50 Sodium acid sulphate 41 43-50 10°, Nitric acid 0.9 
Aluminum chloride 41 | 43-50 Sodium bisulphate 4) 43-50 
2% Sodium carbonate......... 1.0 
Aluminum sulphate 4) 43-50 Sodium carbonate 41 43-50 ap = 
10°;, Sodium chloride. ........ 0.9 
Ammonium chloride 41 43-50 Sodium hydroxide. . | 41-43 
10°; Ammonium hydroxide. . 0.9 
Ammonium hydroxide 4) 43 50 Sodium sulphate 41 43-50 | ‘ 3°, Hyd ide 10 
Ammonium sulphate 4) 43-50 Sodium sulphite.. . 41 43-50 . 
Aniline hydrochloride 41 43 Sodium thiosulphate 41 43-50 
Benzol 41 48 oO Sulphur dioxide 4l 43-50 1 Approved tests of the Committee on Plas 
Borie acid 41 43-50 | Sulphuric acid (up to 50%) 41 43-50 tics of the American Society for Testing Ma 
terials using pieces of material 1 in. x 3 in. 
Calcium chionde } 4 413-50 Sulphurous acid . 41 43-50 9.125 in. totally immersed in the variou® 
Carbon tetrachloride 4! 43 Tannic acid 41 43-50 chemical solutions for 192 hr. at 25° C. Data 
Chierine gas 4) 43 | Tartaric acid 4] 48 by Rohm & Haas Co 
Chiorine water 4) 45 Tin chloride 41 43-50 2 All concentrations given in percent by 
| 3-! weight in distilled water 
Citnie acid Trisodiua phosphate *A gain in weight of one percent or less is 
Copperas 41 43-50 | Vinegar........ ; 41 43-50 considered negligible except in unusual ap 
Copper sulphate 4 43-50 Zine chloride 41 | 43-50 plications. None of the above solutions appre- 
ciably affects the appearance or strenet! 
Cuprie chloride 41 43-50 Zine sulphate 41 43-50 | characteristics 
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Chemical Resistance of Cellulose Acetate Molding Materials* 


Chemical Resistance of Saran Pipe at 
Room Temperature After Thiee Months. 


Class I Class Il © 
Average Water Absorption — (Injection molded bar 5 in. x 49 in. x '¢ in.) Percent Percent Reagent Stability Rating 3 
24 hours 2.00 1.50 
48h 75 2 00 50% (Cone.) Good 
‘i 30°, . .. 
Acids and Alkalies — Dilute Slight effect Slight effect 
Concentrated Decomposes Decomposes 35°; (Con HC | Excellent 
Effect of: Time. Slight on aging Slight on aging 10° HC. Excellent 
Sunlight Slight Slight (Cans) BNO, 
Heat... . Slow burning rate Slow burning rate 10° HN¢ 
Solvents — Both Class I and Class II are soluble in ketones and esters, i.e., acetone, methyl acetate, the “Cellosolve” eee * a 
Glacial acetic... . Excellent 
solvents affected slightly by alcohol. Insoluble in hydrocarbons, i.e., benzene, toluene, styrene, carbon 10°%, Acetic Excellent y 
tetrachloride and oils. Flevated temperatures influence the action of both solvents and non-solvents inducing 
swelling. 50% NaOH... Pair 2 
10% NaOH . Good “ 
Chemical Resistance of Polystyrene Molding Materials’ 28% Unsuitable 
Resistance to Non-Oxidizing Acids — Excellent Resistance to Alkalies — Excellent hol 
Resistance to Oxidizing Acids — Discolors Slightly Resistance to Hydrochloric Acid — Good ee wen _ d 
Disselved or Attacked by: Ethyl acetate Fair a 
Styrene Toluene Ethyl Acetate Ethyl Benzene “Cellosolve” Acetate Gasoline 
Benzene Dioxane Turpentine Ethylene Chloride Carbon Tetrachloride “Cellosolve” Solvent 
Unaffected by: Carbon tetrachloride Good 
Acetic Acid Sodium Hydroxide (30°; Salt Water 
Formic Acid Potassium Hydroxide (30% Bleaching Solutions 
Butanol Ethylene Diamine Photographie Chemicals nsuitable 
Octyl Alcohol Writing Inks Most fats, animal and vegetable oils er = ot) 
O-dichlor benzene Poor 
Chemical Resistance of Vinyl Copolymer Injection Molding Compounds ntieinees. Unsuitable & 
Reagent Reaction Reagent Reaction Chlorine water. . . Unsuitable : 
Weak acids Excellent NG  weaanasue Poor — dissolves Bleaching solution Excellent 
Strong acids Excellent Aromatic hydrocarbons Poor — swells 10% Zine hydrosulphite Excellent 
Weak alkalis Excellent Aliphatic hydrocarbons Excellent 15% CaCh...... Excellent ‘ 
Strong alkalis Excellent Mineral oils. . . . Excellent 15% FeSOx. . Good 4 
Alcohols. Excellent Animal oils. . . . Excellent Water.... Excellent ; 
Ketones. .... Poor — dissolves Vegetable oils. . . Fyeellent Air Excellent 
*Data supplied by Bakelite Corporation, New York 
GLASS, GLASS-LINED AND FUSED SILICA | 
eve 
Physical Properties of Low-Expansion Glasses, Fused Quartz and Fused Silica 4 
| | | | | | 
» | oe | 32% 3 4 
= >= = S. & - = 
#3 | ase | | sae | | ge | 4 
| | | 332 | | | 2 3 | ss | & 3 3 
Borosilicate glass 2.23 | 12.4 | 10,000 us | 0.32 | 24.5 0.20 1,505 3,200 (0.lin) | 4.6 1.47 T, TL | 8, R, T, other - 
silica glass 2.18 | 12.7 0.080 | 2,750-4-00 | 3.000 4.0 | 1.458] T | R, Tother 
Approx. 
Fuzed quartz. . 2.20 12.6 | 4,000 | 105-126 4.9 | 0.054 3.5 | 0.25 2,600 500 (44 in.) 3.8 1.459 T 8, R, T, other 
Fused silica 2.07 | 13.4 | 400-800 94-114 | 0.054 25 | 2,600 250 (14 in.) 3.7 TL, O | 8, R, T, other 
| | 
* Hardness: 2.5 mm. ball, 25 kg. load, depth in 1/200 mm. + T=transparent; TL= translucent; 0 = opaque. **S= sheets; R= rods; T = tubes. 
Makers of Glass, Glass-Lined and Fused Silica Equipment 
MANUFACTURER Composition, Forms Available MANUFACTURER Composition, Forms Available " 
(Name and Address) (Name and Address) 
Alsop Engineering Co., Milldale, Conn....... Glass-lined steel tanks and mixers Hanovia Chemical & Mfg. Co., Newark, N. J.| ‘Transparent fused quartz in all shapes 
Amersil Corp., Hillside, N. J......... .....| Fused silica ware such as pans, pipes, gas||Metal-Glass Products Co., Belding, Mich.....| Glass-enameled steel equipment 4 
coolers, absorbers Owens-Corning Fiberglas Corp., Toledo, Ohio} Fibrous glass filter cioths and dust filters 
Corning Glass Works, Corning, N. Y. Special heat- and corrosion-resisting boro-||The Pfaudler Co., Rochester, N.Y........... Wide variety of standard and special glass- 
silicate glass supplied in various forms: enameled steel equipment — various for- 
pipe, columns, etc. Also 96 per cent high mulas ea 
silica glassware now available for labora-||A. O. Smith Corp., Milwaukee, Wis..........| Glass-enameled steel equipment : 
tory use The Thermal Syndicate, Brooklyn, N. Y..... Fused silica (non-transparent) supplied in # 
Ertel Engineering Co., New York, N. Y Glass-enameled tanks various large forms; fused quartz (trans- é 
General Electric Co., Schenectady, N. Y Transparent fused quartz in various small||Vitreous Enameling & Stamping Co., New| parent) in smaller sizes - 
sized articles Enameled specialties, tanks 
Glascote Products, Inc., Euclid, Ohio. . Glass-enameled steel equipment Vitreous Steel Products Co., Cleveland, Ohio..| Enameled trays and specialties 
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Physical Properties of Woods Commonly Used fo 


WOOD FOR CHEMICAL EQUIPMENT 


Equipment and Plant St 


ructures 


NAC 


Cypress Douglas Fir (Coast) L. L. Y. Pine Redwood Sugar Maple White Oak 
Lb. per cu. ft. (12°), moisture a 32 34 41 28 44 47 
Tensile str., * Ib. per sq. in. (12% moisture) 7,200 8,100 9,300 6,900 9,500 7,900 
Compressive str., * Ib. per sq. in. (12°) moisture) 4,740 6,450 6,150 4,560 5,390 4,350 
Thermal cond., B.t.u. per sq. ft., br., ° F., in. 0.83 0.77 0.96 0.76 1.16 1.22 
Hardness KA Med Med Hard | Mod. hard Med. Hard 
*At proportional limit, in static bending, and compression parallel to grain, respectively. 
Condition of Woods After 31 Days’ Immersion in Cold Solutions 
(Examined after 7 days drying) 
Fir Oak | Oregon Pine Yellow Pine Spruce Redwood Maple Cypress 
Hydrochloric Acid, 5%. ... | NAC NAC | NAC | 88 | ss ss NAC NAC 
Hydrochloric Acid, 10°; NAC NAC NAC | SS ss ss NAC NAC 
Hydrochloric Acid, 50 88,SB,SWF 8S,WF S,WF S,WF S,WF S,WF S,WF 
Sulphuric Acid, 1°; NAC NAC NAC | 8s | 88 NAC NAC SS,SB 
Sulphuric Acid, 5°; 8s Ss ss ss | SS,SB SS,SB NAC SS,SB 
Sulphuric Acid, 10°; S.FSD 8,FSD | S,FSD | S,FSD | 8,FSD 
Sulphuric Acid, 25°; SSp,FSD | SSp,FSD SSp, FSD SSp,FSD | SSp,FSD | SSp,FSD SSp,FSD SSp, FSD 
Caustic Soda, 5°; | S.NAC | MSbh,SWp ss | 8S,FSD SSp,FSD | SSp,FSD | MSh SSp,FSD 
Caustic Soda, 10°; S,FSD | MSh,WF,Horny | SS | $8,SB,FSD | 88,88, FSD 88,SB,FSD | MSh 8,SB,FSD 
Alum, 13°, | NAC NAC | NAC | NAC | NAC NAC | NAC NAC 
Sodium Carbonate, 10°, SB,GC NAC | GC | SB,GC | SB,GC SB,GC Gc SB,GC 
Calcium Chloride, 25°; NAC NAC | NAC | NAC | NAC NAC NAC | NAC 
Common Salt, 25°; NAC NAC NAC 88,GC | S8,GC | SB,GC NAC | NAC 
Water NAC NAC NAC | NAC | NAC | NAC | NAC | NAC 
Sedium Sulphide 88,SB | MSh,WF SB | SB | SB SB | MSh,FSD | FSD 
Condition of Woods After 8 Hours Boiling in Solutions 
(Examined after 7 days drying) 
Fir Oak Oregon Pine Yellow Pine Spruce | Redwood Maple Cypress 
Hydrochloric Acid, 10°, SBS | FSD FSD FSD | FSD | FSD | FSD FSD 
Hydrochloric Acid, 50°; FD,Ch,BS,NG | FD,Ch,BS,NG | FD,Ch,BS.NG | FD,Ch,BS,NG | FD,Cbh,BS,NG | FD,Ch,B,S,NG | FD,Cbh,B,S,NG | FD,Cb,B,S,NG 
Sulphuric Acid, 4°; SB,GC SB,GC SB,GC SB.GC 5B,GC | SB,GC SB,GC 
Sulphuric Acid, 5°, 88,GC | 8B,GC | SB,GC SB,GC SB,FSD SB,GC | 8B,GC SB,FSD 
Sulphuric Acid, 10°, 88,GC BFD,Wpd,NG | Sp,FD,NG B,Sp,FD,NG B,Sp,FD,NG SB,FSD | SB.FSD B.FD 
Caustic Soda, 5°, | 8S | MSh 8 GC 8,GC | 8,GC | Sh SSp 
Alum, 13° SB,GC NAC NAC SB,GC SB,GC SB,GC | NAC SB,GC 
Sodiurm Carbonate, 10° SB,GC | GC ac GC GC Gc Gc SB,GC 
Calcium Chloride, 25% SB,GC SB,SS,GC NAC SB,GC SB,GC | NAC | NAC SB,GC 
Common Salt, 25°; NAC NAC NAC 8B,GC NAC | SB,GC | NAC NAC 
Water NAC | NAC SB,GC NAC NAC | NAC NAC 


* The two tables describing the condition of eight varieties of woods used for tanks and other chemical-resistant uses are based on a report of James K. Stewart, consulting chemist, to 


the Mountain Copper Co., Ma 
Abbreviation Key 
B — Brittle 


Ch — Charred 
FD — Fiber Disintegrated 


rtinez, Calif. Te 
the woods would be when used for equipment construction. 
FSD 
GC 
MSh - 


NAC — No Apparent Coange 


NG 


— No Good 


— Softer 

SB — Slightly Brittle 
Sh — Shrunk 

Sp — Spongy 

SS — Slightly Softer 


SSp — Sli 


WF —W 


ghtly Spongy 


eakened Fiber 


Wpd — Warped 


sts were conducted on samples 1 x 4 x 44 in. in size, seasoned and chosen so as to be as nearly as possible in the same physical condition as 
Results of the tests are described by terms explained in the following key: 
Fiber Slightly Disintegrated 8 
— Good Condition 
Much Shrunk 


SWF — Slightly Weakened Fiber 
SWp — Slightly Warped 


Representative Makers of Wood Tanks and Pipe for Chemical Applications 


Aeme Tank Co., New York, N. Y. 


Alert Pipe & Supply Co., Bay 
Mich. 


Atlantic Tank Corp., North Bergen, 


N.J 
Axtell Co., Fort Worth, Texas 


Baltimore Cooperage Tank & Tower G. Elias & Bro., Buffalo, N. Y 
Engle Tank Co., Chicago, Il. 


Co., Baitimore, Md. 

Black, Sivalls & Bryson, Inc. 
homa City, Okla 

C. F. Brawa & Co., Alhambra, 


W. E. Caldwell Co., Louisville, Ky. 


Challenge Co., Batavia, Ill 


San Francisco, Calif. 


A.J. Corcoran, Lnc., Jersey City, N.J 
, La. 


Cyprese Tank Co., Shreveport 


104—9 


City, Neb. 


Dempster Mill Mfg. Co., Beatrice Hauser-Stander Tank (o., 


Drane Tank Co., Fort Worth, Texas 


Dunck 


waukee, Wis. 


Inc., 


Drummond Mfg. Co., Louisville, Ky 


Tank Works, Mil- 


Oxla- Federal Pipe & Tank Co., Seattle 
Fleming Tank Co., Pittsburgh, Pa. 


Calif. Fluor Corp., Ltd., Los Angeles 
Fibre Conduit Co., Orangeburg, N. Y 


Foster Wheeler ¢ orp., New York 
Caspar Lumber Co., Hobart Bidg., General Tank Corp., Kearny, N. J. 
Amos H. Hall & Sons, Philadelphia 


Harry Cooling & Equipment Co., 
Doylestown, Pa. 


SEPTEMBER 1942 


Cin- National Tank & Pipe Co., Port- 
cinnati, Ohio land, Oregon 
Hammond & Little River Redwood New England Tank & Tower Co., 
Co., Samoa, Calif. Everett, Mass. 
Henderson Bros. Co., Waterbury Pacific Cooperage Co., 
R. R. Howell & Co., Minneapolis Oregon 
Jamee Hunter Machine Co., North Pacific Wood Tank Corp. San 
Adams, Mass. Francisco, Calif. 
Johnson & Carlson, Chicago, Ill. Pacific Tank & Pipe Co., Oakland 
Kalamazoo Tank & Silo Co., Kala- Calif. 
mazoo, Mich. Parkersburg Rig & Reel Co., 
Lincoln Tank Co., Shreveport, La. Parkersburg, West Va. 
Lille-Hoffman Cooling Towers, Inc., Fred C. Pfeil, Inc., Buffalo, N. Y. 
St. Louis, Mo. J. F. Pritchard & Co., Kansas City, 
Marley Co., Kansas City, Kan. Mo. 
Michigan Pipe Co., Bay City, Mich. Redwood Mfrs. Co., San Francisco, 
National Tank Co., Tulsa, Okla Calif. 


Portland, 
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Wm. B. Scaife & Sons Co., Pitts” 
burgh Dist., Oakmogt, Pa. 
Schubert-Christy Corp., St. Louis 
A. T. Stearns Lumber Co., Boston 
Treadwell Construction Co., Station 


A., Midland, Pa. 


Union Lumber Co., Crocker Bldg. 
San Franciseo, Calif. 
U. 8S. Wind Engine & Pump Co., 


Batavia, Ill. 


Wendnagel Co., Chicago, Ill. 
C. H. Wheeler Mfg. Co., North 


Phila., Pa. 


G. Woolford Wood Tank Co., Darby. 


Pa 


A. Wyckoff & Son Co., Elmira, 


RGICAL 


ENGINEERING 


C 
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_ 
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. 


Continued Metals and Alloys for Const 
| | 
» 
Ne Material Manufacturer Essential at Comp ing Forms Available 
| Qualities Fabrication Tome 
| 
43 | CE-30 Stainless Steel, cast | Note: These are the standard designations of cast) Fe; Cr, 27-30; Ni, 8-11; C, 0.30 max. | Pair Castings Room 
compositions for nickel-chromium alloys published 
44 CF-7 Stainless Steel, cast uses have been assembled from published data of Fe; Cr, 18-20; Ni, 8-10; C, 0.07 max. | Fair | Castings Room 
45 CF-10 Stainless Steel, cast available from one or more of the ans Fe; Cr, 18-20; Ni, 8-10; C, 0.10 max. Fair | Castings Room 
foundries: 
| 
Allegheny Ludlum Steel Corp., Pittsburgh, Pa. — 
46 CF-16 Stainless Steel, cast American Manganese Steel Div. of the American) !’¢; Cr, 18-20; Ni, 8-10; C, 0.16 max. Good iB F,R,W Castings | Room 
Brake Shoe & Fdry. Co., Chicago Heights, Ill. | 
47 CF-20 Stainless Steel, cast American Steel Castings Co., Newark, N.J. Fe; Cr, 18-20; Ni, 8-10; C, 0.20 max. | Pair © astines 2 
Atlas Foundry Co., Irvington, N. J. | 
| Babeock & Wilcox Co., Barberton, Ohio 
48 CF-7Se Stainless Steel, cast | Chicago Steel Foundry, Chicago, Ill. Fe 3 Cr, 18-20; Ni, 8-10; C, 0. 07 max.; Se, 0.20-0.35 Castings 
49 CF-7C Stainless Steel, cast poo Co., Chicago, Ill. Fe; Cr, 18-20; Ni, 8-10; C, “0.07 max.; Ch, 10X¢ R, W | Castings Room 
Driver Harris Co., Harrison, N. J. | 
CF-7M Stainless Steel, cast Duraloy Co., Scottdale, Pa. Fe; Cr, 18-20; Ni, 8-10; C, 0.07 max.; Ma, 2.5-3.5 | Fair Castings Room 
Duriron Co., Inc., Dayton, Ohio Boiling 
Electric Steel Foundry Co., Portland, Ore. 2 
51 CF-10M Stainless Steel, cast Electro-Alloys Co., Elyria, Ohio Fe; Cr, 18-20; Ni, 8-10; C, 0.10 max.; i Mo, 2.5-3.5 Poor | B, W Castings 
2 » Ine., | Fe; Cr, 18-20; Ni, 8-10; C, 0.16 2.5-3.5 Yas on 
5 | 16M ‘Stainless Steel, cast Men. e; Cr, i, 8-10; C, 0.16 max. Castings 

Hoskins Mfg. Co., Detroit, Mich. 
53. | CF-7MC Stainless Steel, cast Lebanon Steel Foundry, Lebanon, Pa. Fe; Cr, 18-20; Ni, 8-10; C, 0.07 max.; Mo, 2.5-3.5; Ch, 10X¢ Castings 

54 —s|« CG-7 Stainless Steel, cast Michigan Steel Casting Co., Detroit, Mich. Fe; Cr, 20-22; Ni, 10-12; C, 0.07 max. Poor F, R, W Castings | Room 

55 | CG-10 Stainless Steel, cast — Alloy Div. of the Blaw-Knox Co., Blawnox, fe; (r, 20-22; Ni, 10-12; C, 0.10 max. | Good | B, F, R, W | Castings Room 
a. 

Ohio Steel Foundry Co., Lima and Springfield, oi } 
56 | CG-16 Stainless Steel, cast Otis Elevator Co., Buffalo, N. Y. Fe; Cr, 20-22; Ni, 10-12; C, 0.16 max. } Castings x 
57 - CG- 16Se Stainless ss Steel, cast Standard Alloy Co., Cleveland, Ohio Fe ; Cr, 20-2; Ni, 10-12; C, C, 0, 16 max.; Se, 0.20-0.5 on Castings 
58 | CG-7C Stainless Steel, cast Symington-Gould Corp., Rochester, N. Y. "Fe; Cr, 20-22; Ni, 10-12; C, 0.07 max.; Cb, 10XC Good | F/R, W C : 00 

| Taylor Wharton Iron & Steel Co., High Bridge, N. J. | 
Warman Steel Casting Co., Huntington Park, Calif.) 
59 =| CG-7M Stainless Steel, cast Utility Electric Steel Foundry, Los Angeles, Calif. | Fe 3 Cr, 20-22; Ni, 10-12; C, 0.07 max.; Mo, 2.5-3.5 | Casti ngs 
00 Z cG- “CG-10M Stainless Steel, cast Fe; Cr, 20-22; Ni, 10-12; C, 0.1 10 max.; Mo, 2.5-3.5 Good B, F, R, W | Cs ‘astings | ~via 
61 | CG-16M Stainless Steel, cast Fe; Cr, 20-22; Ni, 10-12; C, 0.16 max.; Mo, 2.5-3.5 ; | R, W Castings | Koom «. 
| Boiling 
62 | CG-7MC Stainless Steel, cast | Pe; Gr, 20-22; Ni, 10-12; C, 0.07 max.; Mo, 2.5-8.5; Ch, | Castings R | 
| 4 | 
63 | CH-10 Stainless Steel, cast | Pej Cr, 28-26; Ni, 10-125 C, 0.10 max. | | R, W | Castings | Reon 
64 | CH-20 Stainless Stecl, cast | Fe; Cr, 23-26; Ni, 10-12; C, 0.20 max. | Fair | BC Reis 
| | 
65 CH-10C Stainless Steel, cast | Fe; Ce, 23-26; Ni, 10-12; C, 0.1 10n max, ; ( 10XC | Castings 
66 CH-10M Stainless Steel, cast Fe; Yr, 23+ 26; Ni, 10-12; C, 0. 10 MAX. ; Mo, 2. 5-3.5 5 | Pair | W | Castings | Room 
67 CH-20M Stainless Steel, cast Fe; Cr, 23-26; Ni, 10-12; C, 0.20 max.; Mo, 2.5-3.5 | Fair | b, C | Room he 

68 | CH-10MC Stainless Steel, cast Fe; Cr, 23-26; Ni, 10-12; C, 0.10 max.; Mo, 2.5-3.5; Ub, | ( Sastines 
10XC 
00 | CK-25 Stainless Steel, cast Fe; Cr, 23-26; Ni, 19-21; C, 0.25 max. | R, W | Castings — Room 

70 CM-25 Stainless Steel, cast Fe; Cr, 8-11; Ni, 19-21; C, 0.25 max. Castings 
71 HB Stainless Steel, cnet Fe; Cr, 18-22; 2; Ni, 2 max. Castings 
72 | “HC Stainless Steel, cast | Fe; Cr, 27-30; Ni, 3 max. Fair Castings . 

73 | HD Stainless Steel, cast Fe; Cr, 27-30; Ni, 3-6 | Castings : 

q 74 HE Stainless Steel, cast Fe; Cr, 27-30; Ni, 8-11 Castings 
75 e HH Stainless Steel, cast Fe; Cr, 23-27; Ni, 10-13 Fair | | Castings vl 

76 | HK Stainless Steel, cast Fe; Cr, 23-26; Ni, 19-21 | Good “Castings 
HL Stainless Steel, cast “Fe; r, 28-82; Ni, 21 Castings 
HP Stainless Steel, cast “Fe; Cr, 2; Ni, 2-31 Castings 
79 | HS Stainless Steel, cast | Fe; Cr, 8-12; Ni, 20-82 Castings 
0 | HT Stainless Steel, cast | Fe; Cr, 18-17; Ni, 34-87 Good ~ | Castings 

q 31 HU Stainless Steel, cast | Fe; Cr, 17- 21; Ni, 37-40 | Good WwW Castings 7 
82 HW Stainless Steel, cast | Fe; Cr, 10-14; Ni, 59- 62 Good Castings Ram 5 

Boiling 
83 HX Stainless Steel, cast | | Fe; Cr, 15-19; Ni, 65-68 Good "Castings Bia Pr 


stable solutions only. 


2 Depending on service. 


* Composition given is for castings. 


*Lligher carbon if specified. 


®*With molybdenum. 


Sulphuric Acid Hydrochloric Acid | Nitrie Acid Acet 
Forms Available 
Temp. 6.5% 2.5% 10% 25°, 60% 95°) | Temp. 0.25% 1% 5% 20% Conc. | Temp. 05% 5° 20° 65°, Temp. 0.5% 
| Castings Room R R.004 03 Room .08 Room R R R R | Room R 
Boiling R R R R_ | Boiling R 
Castings R02 0.7 Rom Rom R R R___| Room 
Boiling R R R R .008) Boiling R 
| Castings | Room Re Re | Room R | Room Rs 
| Boiling R R R R Boiling R& 
“Castings Room R R R Room R R Room R R RR | Room R 
Boiling R R R R_ | Boiling R 
— | Boiling R R R R Boiling 
Castings 
| Castings Room R R R Room R R R R | Room R 
Boiling R R R R_ | Boiling R 
| Castings Rom R | Room RR .0007 Room R R R___| Room R 
Boiling R Boiling R R R_ RK .O18) Boiling R 
Castings 
| Castings Room RK R R R R | Room R R R R Room RK 
Boiling RK Boiling R R R R Boiling R 
Castings 
' | Castings | Room R RK R Room R R RK k Room RK 
| Boling R R R | 
Castings | Room R R OR Room R R R_ R | Room R 
| Boiling R R R R Boiling R 
| Castings 
Castings | Room R R R | Room R R R R Room R 
| Boiling | Boiling RK R R R Boiling R 
Castings 
Castings Room RK R R R R R Room K R Room R R R R Room R 
Boiling R R R R Boiling R 
Castings “Room R R R R R Room R_ R | Room R 
: Boiling R } Boiling R R R R Boiling R 
+ Castings | | 
| Boiling R R R R | 
B,C (Room  R.00%5 Room R 06 Room R R R R_ | Room R 
Boiling R R_ Boiling 
Castings Room R<.004 R<.004 R<.004R< R< R Room R Room R R R R | Room R 
.004 .004 .004) Boiling R R .0030 Boiling R R R R.0180) Boiling R 
B,C | Room R.0001 R001 | Room R | Room R R R_ | Room K 
Boiling R 08 A Boiling R R .004 | Boiling R R R R .01) Boiling R 
astings | | 
| 
; Castings Room RK R R | Room R R R R Room R 
Boling R R R R 
Castings 
Castings | | 
‘ Castings Room R R R R 
Boiling R R R R | 
Castings ' Room R RK R R Room R 
Fe | Boiling R R R R | 
(Castings 
Castings Furnace parts, tube supports and other heat resistant parts Room RK R R R | Room 
Boiling R R R } 
Castings Used for its resistance to high temperatures 
wttngs 
ings 
C.tings Used prumarily for high-temperature applications 
fc ngs Used primarily for heat resistance } | 
Room R R R R R kK Room R R R R R Room R R R Rk Room R 
Boiling R R Boiling R Boiling R R Boiling R 
Prumarily for high-temperature applications Room R R R R Room R 
Boiling R R R 


ng Equipment 


Acetic Acid Phosphoric Acid Sedium Hydroxide Sedium Hypochlorite Resistance 
No. 
mp. 0.5% 10% 80% 100% | Temp. 10% 50% 85°) | Temp. 0.5% 50% 70°) | Temp. 5°% free Cl 20% free Cl Heat Abrasion 
pom R R R R Room R R R | Room R R R Room R Good Fair 43 
viling R R Boiling R R 
R R  R.0005 | Room R RK R.001| Room R RB | Room R |Po | 
viling R R 09 | Boiling R Boiling R R 
0m Rs R5 R& R* | Room R R R | Room R R R Room R R 7 Fair | Fair 45 
viling R* R® | Boiling R R Boiling R R R Boiling R R 
om R | Room R | Room R RR | Room R R | Fair Fair 
viling R R R R Boiling R R Boiling R R R | Boiling R R 
om R Room R Fair Poor 47 
viling R Boiling R 
| 
om R R Room R R R | Room R R R Fair | Fair 49 
ling R R | Boiling R | | 
om R R.0001 | Room R Room K RR | Room R | Fair | Poor 50 
R R R.003 Boiling R | Boiling R R R 
Fair Fair 51 
om R R R R Room RK R R | Room R R Room R R Good Good 52 
ling R R R R_ | Boiling R R Boiling R R 
| 53 
om R R R R Room Re R R | Reom R R Room R 54 
Boiling R R 
om R R R R | Room R R R Room R R R Fair Fair 55 
ling R R R R Boiling R R | Boiling R R R 
56 
57 
om R R R R Room R R R | Room R R R_ | Room R R Fair Fair 58 
viling R R R R_ | Boiling R R Boiling R R R Boiling R R 
59 
Rm BR | Rom R | Room R | Room R Fair 
viling R R R R_ | Boiling R R R | Boiling R R R_ | Boiling R R 
om R R R R_ | Room R R R | Room R R Room R R 61 
ling R R R R_ | Boiling R R Boiling R R 
62 
R R R | 63 
om R R R R Room R R R | Room R R R Room R |G Fair 64 
iling R R 06 | Boiling R | Boiling R RRs Boiling R 
65 
K R | Room R R | Room Fair | Good | 66 
K R _| Boiling R | Boiling R R R 
om K R R_ | Room R | Room R R | Room R R Good | Fair 
viling R R R_  R.0017 | Boiling R R Boiling R R R_ | Boiling R 
| 68 
pom R R R R Room R R R Room R Fair Fair 69 
| Boiling R R R 
| | 70 
| Room R | Good Good 72 
oom RK Room R G | Fair | 7 
Boiling R | | 
| | Good Poor | 7% 
| 78 
| Good Fair | 80 
Good Good sl 
oom R RK R Primarily for heat resistance Room R R R Good Fair 82 
oiling R R R kK | Boiling R R R 
oom R K R R_ | Room R R_ R | Room R R K Good Fair = 83 


Boiling 


Terms Used 


Composition 

“Essential nominal chemical com- 
position” refers to the principal con- 
stituents and the approximate pro 
portion present. When “Fe' 
shown without percentage it may be 
assumed that it represents the bal- 
ance of the composition, 


Forms Available 
B = bars 
C = castings 


CR = cold rolled 
D = drawn 

HR = hot rolled 
P = plates 

R = rods 

S = sheets 

T = tubes 

W = wire 


Methods of Fabrication 
B = brazing 

DD = deep drawing 

F = flanging 

R = riveting 

W = welding 


Corrosion Data 

R indicates that the metal or alloy 
should give reasonably good resist- 
ance under the conditions of concen- 
tration and temperature specified, 
but it does not imply any guarantee 
The figures 
following the RK are the reported re- 
sult of laboratory corrosion test in 
Where 
space is left blank either there are 


of satisfactory service. 


jnches penetration per year. 


insufficient data available to indicate 
the extent of resistance or more -om- 
plete information concerning the ser- 
vice required is necessary, 


Footnotes 
Superior numbers refer to footnotes, 


=, 
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etals and Alloys for Cor 


| 


Ne. | Material Manutactures Congestion, ing Forms 
1 | S01 |, FER Steel, ALLO Note: Physical and chemical properties for those Fe; Cr, 16-18; Ni, 6-8; C, 0.08-0.2; Mn, 2.0 max. Fair | B, DD, F, R, W | B, CR, D, HR, I 
stainless steels in wrought form which have been) 
2 | 32 Stainless Steel, wrought assigned type numbers by the American Iron &) pe; Cr, 17-19; Ni, 8-10; C, > 0.08-0.20; Mn, 2.0 max. Pair B, DD, F, R, W | B, CR, D, HR, I 
Steel Institute are grouped herewith at the sug- | 
a we Stainless 12s Steel, wrought | mittee of the producers. These stainless steels ‘Pe; Cr, 17 0-19; Ni, 8-10; C, > 0.08; Si, 2 3; ;Mn,20 | Fair oa B, CR, D, HR, F 
Stainless Steel, wrought | im wrought form are generally available from the 17_ 19; Ni, 8-10; C, 02 max.; oF Se, 0.07 min. or Good | B,W B, CR, D, HR, I 
following producers: Mo, 0.60 
Allegheny-Ludlum Steel Corp., Pittsburgh, Pa. 
5 “os Stainless s Steel, » wought Alloy Metal Wire Co., Prospect Park, Pa. Fe; Cr, 18-20; Ni, 8-10; C, 0.08 max.; Mn, 2.0 max. | Fair DD, F, R, W B, CR, D, HR, I 
| | American Rolling Mill Co., Middletown, Ohio | 
Babeock & Wilcox Tube Co., Beaver Falls, Pa. 
6 | 308 Stainless Steel, wrought | Bethlehem Steel Co, Bethlehem, Pa. Fe; Cr, 19-22; Ni, 10-12; C, 0.08 max.; Mn, 2 max. | Poor | DD,F,R,W | B, CR, D, HR, 
7 | 309 Stainless Steel, wrought Carpenter Steel Co., Reading, Pa. Fe; Cr, 22-26; Ni, 12-15; C, 0.20 max. Fair | B, DD, F. R, W | B, CR, D, HR, P 
| Cooper Alloy Fdry. Co., Elizabeth, N. J. | 
Crucible Steel Co., New York, N. Y. 
8 309S Stainless Steel, wrought Wilbur B. Driver Co., Newark, N. J. Fe; Cr, 22-26; Ni, 12-15; C, , 0.08 max. B, CR, D, HR, F 
Firth Sterling Steel Co., McKeesport, Pa. _- 
9 310 Stainless Steel, wrought Forging and Casting Corp., Ferndale, Mich. | Fe; Cr, 23-26; Ni, 19-22; C, 0.25 max. Fair DD, F,R,W | BCR, D, HR, P 
Henry Disston & Sons, Philadelphia, Pa. 
— ———| Ingersoll Steel & Dise Div., Borg-Warner Corp. — 
10 a ‘Stainless Steel, wrought New Castle, Ind. Fe; Cr, 18-20; Ni, 24-26; C, 0. 25 max. | Good DD, F, R, W B, CR, D, HR, P 
Jessop Steel Co., Washington, Pa. 
| Latrobe Flectric Steel Co., Latrobe, Pa. Ni 
ll 312 Stainless Steel, wrought Michiana Products Corp., Michigan City, Ind. Fe; Cr, 27-31; Ni, 8-10; C, 0.25 max. | B, D, P, 8, W 
Midvale Co., Philadelphia, Pa. 
12 316 Stainless Steel, ught Spang Chalfant Div., Nat. Supply Co., Pittsburgh, Pa. Fe; Cr, 16-18; Ni, 10-14; C, 0.10 max.; Mo, 2-3 Fair B, DD, F, R, W | B, CR, D, HR, P 
Timken Roller Bearing Co., Canton, Ohio 
13-317 Stainless Steel, wrought Restless Iron & Sted Corp., Baltimore, Md. Fe; Cr, 17.5-20; Ni, 10-14; C, 0.10 max.; Mo, 3-4 | Pair B, DD, F. R, W | B, CR, HR, P, R 
4 321 Stainless Steel, wrought | United States Steel Corp., Pittsburgh, Pa. Fe; Cr, 17-19; Ni, 8-12; C, 0.10 max.; Ti, min, 4xC Fair DD, F, R, W B, CR, D, HR, P 
Universal Cyclops Steel Corp., Bridgeville, Pa. 
— Vanadium Alloys Steel Co., Latrobe, Pa. 
15 325 Stainless Steel, wrought Fe; Cr, 7-10; Ni, 19-28; ©, 0.25 max.; Cu, 1-1.5 | RW B, CR, D, HR, P 
16 | 327 Stainless Steel, wrought Fe; Cr, 25-30; Ni, 3-5; C, 0.25 max. | B, CR, D, HR, P 
17 | 329 Stainless Stool, wrought Fe; Cr, 25-30; Ni, 3-5; C, 0.10 max.; Mo, 1-1.5 Good | B, DD, F,R,W B, CR, D, HR, P 
| 
is 330 Stainless Steel, wrought Fe; Cr, 14-16; Ni, 33-36; C, 0.25 B,F,R |B, D, HR, P, 8, ' 
19 M7 Stainless Steel, wrought Fe; Cr, 17-20; Ni, 8-12; C, 0.10 max.; Cb8xC Fair B, DD, F, R, W | B, CR, D, HR, P 
20 | 403 Stainless Steel, , wrought | Fe; Cr, 11.5-13; C, 0.15 max. Fair DD,F,R,W | B, CR, D, HRP 
a | 405 Stainless Steel, wrought | Fe; Cr, 11.5-13.5; C, 0.08; Al, 0.10-0.20 | B, CR, D, HR, P 
22 | 406 Stainless Steel, wrought “Fe; Cr, 12-14; C, 0.15 max.; Al, 4-45 | B, CR, D, HR, P 
px} 40 110 Stainless Steel, wonght Fe; Cr, 10-14; C, 0.15: 15 max. Fair B, DD, F, R Ww B, CR, D, HR, P 
24 | 414 Stainless Steel, wrought Fe; Cr, 10-14; Ni, 2.5 max.; C, 0.15 max. B,DD,F.W | B, D, HR, P, R, 
25 “6 Stainless Steel, wrought Fe; Cr, 12-14; C, 0.15 max.; 8 or Se, 0.07 min. or Mo, 0.60) Good Welding, forging | B, CR, D, HR, P, 
max. 
2 418 St inde Steel, ught | Fe; Cr, 12-14; C, 0.15 max.; W, 2.5-3.5 s 4 
27 | 420 Stainless Steel, wrought | Fe; Cr, 12-14; C, > 0.15 Fair B, DD, F, R, W | B, CR, D, HR, P 
3 “@0F Stainless Steel, wrought | Fe; Cr, 12-14; C, > 0.15; 8 or Se, 0.07 min. or Mo, 0.60 max.| Good | B, R, W 
29 430 "430 Stainless Steel, wrought Fe; Cr, 14-18; C, 0.12 max. Fair B, DD, F, R, W | B, CR, HR, P, R 
| | 
430F Stainless Steel, wrought Fe; Cr, 14-18; C, 0.12 max.; or Se, 0.07 Good B, R, W B, CR, D, HR, R 
max. 
31 431 Stainless Steel, wrought “Fe; Cr, 14-18; Ni, 2.5 max.; C, 0.15 max. | B, CR, D, HR, P 
32 440 Stainless Steel, eel, wrought a | Pe; Cr, 14-18; C, > 0.12 Fair B, R, W B, CR, D, HR, R 
33 441 Stainless Steel, wrought Seensien 14-18; Ni, 2.5 max.; C, > 0.15 B, W B, CR, D, HR, P 
34 | 442 Stainless Steel, wrought | Fe; Cr, 18-23; C, 0.35 max. | Fair | B, DD, F,R,W | B, CR, D, BR, P 
35 446 Stainless Steel, wrought Fe; Cr, 23-30; C, 0.35 max. | Pair B, F, R, W B, CR, D, HR, P 
36 Stainless Steel, wrought Fe; Cr, 4-6; C, > 0.10 Pair DD,F,R,W | B, CR, D, HR, P 
37 ~—s |: S@2 Stainless Steel, wrought Fe; Cr, 4-6; C, 0.10 max. Fair DD, F, R, W B, CR, D, HR, P 
38 CA-14 Stainless Steel, cast* *See next page for manufacturer's name and address. Fe; Cr, 11-14; Ni, 1 max.; C, 0.14 max. Good Castings 
39 CA-40 Stainless Steel, cast” | Fe; Cr, 11-14; Ni, 1 max.; C, 0.20-0.40 | Good Castings 
0 | CB-30 Stainless Steel, cast* | Fe; Cr, 18-22; Ni, 2 max.; C, 0.30 max. Castings 
41 | CC-35 Stainless Steel, cast* Fe; Cr, 27-30; Ni, 3 max.; C, 0.35 max. Fair F,W Castings 
— 
42 CD-10M Stainless Steel, cast* Fe; Cr, 27-30; Ni, 3-6; C, 0.10 max.; Mo, 2.00 max. Castings 


+ Stable solutions only. 


* Depending on service. 


* Composition given is for castings. 


* Higher carbon if specified. 


*With molybdenum. 


Total immersion only. 


Sulphurie Acid Hydrochloric Acid | Nitric Acid | 
Temp 05% 25% 10% 25% 60% 95% | Temp 0.25% 1% 5% 20°, Come. | Temp. 05, S*, 20% 65% | Temp 0.5! 
B, CR, D, HR, P, 8, W Room R R R_ R | Room R 
Boiling R R R I | 
B, CR, D, HR, P, 8, W, T, R Room R R R R Room R 
Boiling R R R R 
B, CR, D, HR, P, 8, W 
B, CR, D, HR, P, 8, W Room R R R_ R | Room R 
Boiling R R R R 
B, CR, D, HR, P, R, 8, T, W Room R  R ae Room R R RR | Room R 
Boiling R R R R Boiling R* 
B, CR, D, HR, P,R,8,T,W Room k | Room R R | Room R 
Boiling R R RK 
B, CR, D, HR, P, R, 8, W ‘ | Room R R RR | Room R 
| Boiling R R R R 
B, CR, D, HR, P, 8, W Room K | Room RR | Room R 
| Boiling R R R R 
B, CR, D, HR, P, R, 8, T, W Reem R Room R | Room R 
Boiling R R R R | 
B, CR, D, HR, P, 8, W Reom 7 Reem RR | Room R 
Boiling R R R R 
B, D, P, 8, W Room R kK | Room R 
Boiling R RK R R | 
B, CR, D, HR, P, R, 8, T, W Room Room RR | Room R 
Boiling R Boiling R R R K Boiling RK 
B, CR, HR, P, R, 8, T, W Rom R RR RI Rom RK | Room R 
Boiling R j Boiling R R R R Boiling R 
|Rom R R | Room RR | Room R 
Boiling R R R R Boiling R* 
B, CR, D, HR, P, 8, W Room R 
B, CR, D, HR, P, 8, W Reem RR RR | Room R 
Boiling R R R R 
B, CR, D, HR, P, 8, W ii: R | Reon | Room R 
Boiling Rk R Boiling R R R R Boiling R 
B, D, HR, P, 5, W Primarily used for furnace parts and other high-temperature applications 
B, CR, D, HR, P, R, 8, T, W Room R R R Room R R R_ R | Room R 
Boiling R R R R Boiling R* 
B, CR, D, HR, P, R, 8, T, W a 
B, CR, D, HR, P, 8, W 
B, CR, D, HR, P, 8, W 
B, CR, D, HR, P, R, 8, T, W 
B, D, HR, P, R, 5, W 
B, CR, D, HR, P, R, 8, T, W 
B, CR, D, HR, P, R, 8, W 
B, CR, HR, P, R, 8, T, W Room R | Room R R RR | Room R 
| Boiling R R R R 
B, CR, D, HR, R, W | | 
B, CR, D, HR, P, 8, W | Room R | Rom RK R RR | Room K 
Boiling R R R R | 
B, CR, D, HR, R, 8, W | 
B, CR, D, HR, P, R. 8, W | 
B, CR, D, HR, P, R, 8 Room R Room R R R R Room R 
Boiling R R R R 
B, CR, D, HR, P, R, 8, T, W Room RK Room R R R_ R | Room RK 
Boiling R R R R 
B, CR, D, HR, P, R, 8, T, W 
B, CR, D, HR, P, R, 8, T, W | 
Castings Principal uses are valves and fittings, and pumps in oil refineries Room kK R | Room R 
Castings Principal uses are valves and fittings, and pumps in oil refineries Room R RK 
Castings | Room R kK R R Room R 
| Boiling R R R R Boiling R 
Castings Room R Room R R RR | Room R 
Boiling R R R R_ | Boiling R 
Castings | Room R R R R | Room R R RR | Room R 
Boiling R R | Boiling R R R R Boiling R 
| 
rsion only. 


us 
} 
a : 
| 
4 


Boiling 


Nitric Acid Acetic Acid Phosphoric Acid | Sedium Hydroxide | Sedium Hypochlorite | Resistance 
05 5 o, 65 Temp 0.5’, 10 100° Temp. So, 85 | Temp. so”. 70; | Temp. 5°, tree Cl 20°; tree Cl Heat Abrasion 
| |— 
K K RK R Room R K K K | Good Good i 
K K RK 
K R R R | Room k R K R | Good Fair 2 
3 
R K K Room RK K Good 4 
K K K RK 
k R  R | Room K | Room R R R | Room R R 
K K kK Boiling Boiling k Rk 
k  R | Room R R | Room R R R | Room R R Room R 
K K Boiling kK R 
K K RK Room K RK RK Room R R R Room RK R Room R ( Good 7 
kK K kK kK | 
R | Room R K R 
K K K kK 
K K K K Room R K K K Room R R R Room R Good Fair 9 
K K K K Boiling R R R 
K K K R Room R kK K R Room R K R | 10 
& & 
K K K K Room K K 11 
K kK R R 
R R | Room R | Room R R | Room R | Room R R | Good Good 12 
R R K K Boiling R R kK R Boiling RK RK Boiling RK R 
k KR  R | Room R R R R | Room R | Room R R Room R | Good Good 13 
kK K K i Baling kK R K K Boiling kK R Boiling R RK | 
K K t R Room K K R K Room kK R R | Room R 4 
K kK K RK Boiling RK Boiling R 
15 
| Room k R R RK | Room R R R 16 
K K K R | 
K K K K Room K R K R Room R R R | Room R | 17 
K K k RK | Beéling K K K R Boiling K R Boiling R | 
Good 18 
R R  R | Room R K Room Rk  R | Room R R | Good Good 19 
t R K RK Boiling R* RK Boiling R 
20 
| 21 
22 
Fair Fair 23 
Fair Poor 24 
| Fair Fair 25 
gue 26 
| Fair Fair 27 
} 28 
: Rk RK | Room K K | Room | Pair Fair 29 
K R R RK | Boiling R 
30 
4 R R K K Room R RK | 31 
| Fair Good 32 
Fair | Good 33 
K R R | Room K Koom K 34 
K K R R | Boiling R 
RR R R | Room k R Room R RR | Room R Excel. | Good 35 
R R | Boiling K 
> | Far Fair 36 
37 
K kK Root R R Room R Fair Fair 38 
k kK : | Fair Fair 39 
RR | Room R time & tin 2 R _R_| Short immersions at room tempera-| Fair Fair 40 
kK K K h Boiling RK R Boiling k R kK ture 
RK RK K R Room j R R R R Room R R Room R R R_ | Short immersions at room tempera-| Good | Fair 41 
K R RR R | Boiling K K Boiling kK Boiling R ture 
kK R kK R | Reom kK R kK k Room R kK kK Room RK 
kK kK K k kK kK K RK Boiling R k Boiling R 


Terms Us 


Composition 
“Essential nominal chemied 
position” refers to the princigg 
stituents and the approxima 
portion present. When 
shown without percentage it 
assumed that it represents { 
ance of the composition, 


Forms Available 
B = bars 

C = castings 
CR = cold rolled 
D = drawn 

HR = hot rolled 
P = plates 

R = rods 

5S = sheets 

T = tubes 

W = wire 


Methods of Fabrication 
B = brazing 

DD = deep drawing 

F = flanging 

R = riveting 

W = welding 


Cerrosion Data 

R indicates that the metal « 
should give reasonably good 
ance under the conditions of 
tration and temperature sp 
but it dees not imply any gua 
of satisfactory service. The fy 
following the R are the reporté 
sult of laboratory corresion i 
inches penetration per year. 
space is left blank either the 
insufficient data available tow 
the extent of resistance or mor 
plete information concerning the 
Vice required is necessary 


Footnotes 
Superior numbers refer to foot 
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Machin- | Methods | 


72 _Pyrastee! 18 


70 Pyrastee! 20 


‘hieago Steel Foundry Co., Cc hice ago, 20, Il. 


‘hieago Steel Foundry Co, Chic "ago, Til. 


Fe; : Cr, 26; Ni, 12-14 


Fe; Cr, 16-18; Ni, 35 


Chicago Steel Foundry Co., Chieago, 


Fe; Cr, 16; Ni, 25 


73 Pyrastee! 


| Cc "Chisago Steel Foundry Co., Chicaga, “IL 


Fe; Cr, 6; Mo, 0.40-0.60 


No. | Material Manufacturer Essontial Composition, | ing of Forms Available 
| ercent Qualities Fabrication Tt 
| | Temp. 
129 Durimet T Duriron, Co., Dayton, 0. | Fe; Cr, 19; Ni, 22; C, 0.07 max.; Mo, 3.5; Cu, 1 Fair W B, C, Q HR, P, R, 8, W Room 5 
Soiling 
130 Durimet 20 Duriron Co., Dayton O. Fe; Cr, 20; Ni, 29; C, .07 max.; Cu. 4; Si, 1; Mo, 3.5 Fair W Castings | Reem 
176° F. 
} Boiling 
131 | Duriron Duriron Co., Dayton, O. Fe; C, 0.80; Si, 14.50; Mn, 0.35 Poor W Castings Room 
Joiling 
132 | Elverite A Babcock & Wilcox Co., New r York, } 2 Fe; C, 3.00-3.5; Mn, 0.35; Si, 0.25-1.0 Used for it ; 
133 Elverite B - ‘Babsosk & Wilcox Co., New > York, N. 3 Fe; Cr, 1-1.8; Ni, 3.75-4.75; C, 3-3.5; Si, 0.25-1 | Used for it ‘ 
134 Elverite Cc Babcock & ‘Wilcox Co., New York, | Fe; Cr, 1-1.8; C, 3-3.5; Si, 0.25-1; Ni, 3.75-4.7 75 | Used for it 
135 Empire 8 Empire Steel Castings, Reading, Pa. Fe; Cr, 1-1.25; C, 0.30-0. 35; Mo, 0. 25-0. 3; Mn; .6-.8 Fair W Castings + 
136 | Empire 11 7 _ Empire Sted Castings, Reading, Pa. | Fe; Cr, 1-1.25; Ni, 2.25-2.75; C, 0.25-0.3; Mo, + 35 Fair W Castings 
137 | Empire 12 a = Empire Steel Castings, Reading, Pa. | Fe; Cr, 4.5-6.0; C, 0.20-0.30; Mn, 0.40—0.70 Fair W Castings 
138 =| Empire 23 Empire Steel Castings, Reading, Pa. Fe; Cr, 13-17; Ni, 34-37; C, 0. 15-0. 25; Mn, 0. 40-0. 70 | Fair W | Castings : 
139 Genesee 255 - Symington-Gould Corp., Rochester, N. Y. Fe; Cr, 5; C, 0.20; Mn, 0.70; Mo, 0.50 Fair 
140 Genesee 4-12 Sy mington-Gould Corp., R Rochester, N. Y. | Fe; C, 1.10; Mn, 11-14 | Poor Castings 
141 | Ing Aclad Stainless Clad Steel 302 Ingersal l — & Dise I Div., Borg Warner Corp.,| Fe; Cr, 18-20; Ni, 8-10; C, 0.20 max. 
| ucago, | 
142 Ing Aclad Stainless Clad Steel 304 | fw Ingersoll "Steel & Dise Div., Borg Warner Corp.,) Fe; Cr, 18-20; Ni, 8-10; C, 0.20 max. Fair B, DD, F, R, W | HR, P,S Room 
Cc hicago, Til. 
143 Ing Aclad Stainless Clad Steel 309 Ingersoll Steel & Dise Div., Borg Warner Corp.,| Fe; Cr, 22-26; Ni, 12-14; ( Cc, | 0.20 max.; Mn, 2 Poor B, DD, F,R,W HR, P, 8 Reom 
| Chicago, Ill. 
144 Ing Aclad Stainless Clad Steel 316 ‘feo weal + & Dise Div., Borg Warner Corp., Fe; Cr, 16-18; Ni, 10-14; C, 0.10 max.; Mo, 2-3; Mn, 2 max. 
Chicago, | | 
145 | Ing Aclad Stainless Clad Steel 317 | Ingersoll Steel & Disc Div., Borg Warner Corp. Fe; Cr, 18.20; Ni, 10-14; C, 0.10 max.; Mn, 2 max.; Mo, 3-4) Poor B, DD, F,R,W HR, P,S oom 
Chicago, 
140 Ing Aclad Stainless Clad Steel 321 Ingersall Steel & Dise Div., Borg Warner Corp.,| Fe; Cr, 17-20; Ni, 7-10; C, 0.10 max.; Ti, 10x C; Mn, 2 max. 
Chicago, Il. | 
147 Ing Aclad Stainless Clad Steel 347 | Ingersoll 7 & Dise Div., Borg Warner Corp., Fe; Cr, 17-20; Ni, 8-12; C, 0.10 max.; Mn, 2 max.; Cb, Poor B, DD, F, R, W | ae. P, 8 Room 
Chicago, Til. 10xC | 
148 K-4 Key Co., E. St. Louis, Ill. Fe; Cr, 4-6; C, .30 max.; Mo, .05 Castings Fittings for ge 
149 K-8 | Key Co., E. St. Louis, Ill. Fe; Cr, 8-10; C, .16 max.; Mo, 1.5 Castings Fittings for gs 
150 K-9 Key Co., E. St. Louis, Ill. Fe; Cr, 2; C, 30 max.; Mo, .5 Castings Fittings for g 
151 | K-13 Key Co., E. St. Louis, Ill. Fe; Cr, 18; Ni, 8; C, 5 max.; Co | C astings Fittings for ge 
152 Kanthal A C. O. Jelliff Manufacturing C ‘orp. Southport, Conn. Fe; Cr, 20-25; Co, 1- 8; Al, 6 Pair | B, R, W R, W These alloy 
153 “Kanthal D C. O. Jelliff Manufacturing C orp, Southport, Conn. | Fe; Cr, 20-25; Ce 0, 1- 3; ‘Al, - 5 Fair B, R, W Rk, W These alloy 
154 Manganese-Molybdenum Steel ‘Lake ons Steel Co., Coatesville, Pa. Fe; C, 0.25 max.; Mn in, | 1. 65 max.; Mo, 0. 75 max.; Si, 0.2 Suen. Fair F, R, W HR, PS 
155 Mayari R Bethlehem Steel Co., Bethlehem, I Cr, 0.2 —1.0; Ni, 0 0.25-0. 75: 0. 12 max.; u, 0. 5-0.7;| Good | Bb, F, R, W B, CR, HR, P, R, 8, T, W, About 6 time 
‘Ma, 0.5-1 
156 Midvaley ATV a Midvale Co., Nicetown, Philadephia, Pa. Fe; Cr, 14; Ni, 3 26. 5; C, 0.48; W. 3.5 Good B, C, forgings 
157 | Milweukes 28-12 Milwaukee Steel Foundry, Milwaukee, Wis. Fe; ; Cr, 27-30; ); Ni, 1 1-13; C, 0. 25 max. Poor | RW Castings 
158 Milwaukee 15-26 Milwaukee Steel Foundry, Milwaukee, Wis. Fe; Cr, 14-17; Ni, 25-28; C, 0.45 max. Fair Rk, W Castings Primarily a hel 
159 " Milwaukee M 3 Milwaukee Steel Foundry, Milwaukee, Wis. Fe; Cr, 13-15; Ni, 0.50-1; C, 0.12-0.20 Good k, W Castings Primarily for | 
160 Rdcadins M 4 Milweuhes Steel Foundry, Milwaukee, Wis. Fe; ) Cr, 13-15; Ni, 0.50-1; C, 0.1: 2-0. 20; Mo, 0.90-1 Good k, W | Castings Primarily for } 
161 | Milwaukee K-G Wear Resistant Milweukes Steel Foundry, Milwaukee, Wis. Fe; C r, 11-12; C1 1. 45-1. 60; Mo, 0.90-1; Va, 0. 20-0.25 | Poor R Castings Primarily for 
162 Milwaukee Si-Co Milwaukee Steel Foundry, Milwaukee, Wis Fe: C, 0.25 max.; Si, 2-2. c 1-1.25 Castings 
163 Milwaukee 22 22 Cr-1.20 € | Milwaukee Steel Foundry, Milweshes, Wis. Fe; Cr, 20- 22: Ni, 0. 25 n max.; C, 1. 25-1 50; Mo, 0 0.50-0. 60; Poor R Castings Primarily for 
Si, 2.0-2 5 
164 Miscrome 4 Michigan Steel Casting Co., Detroit, Mich. | Fe; Cr, 11.5-13; C, 0.12 max.; Ni, 0.80 max. Good | Castings Principal use 
165 | Nichrome | Driver Harris Co., Harrison, N. J. | Fe; Cr, 15; Ni, 60 Good b, DD, F, R, W | B, CR, HR, P, RB, 8, T, W Room 
| Boiling 
66 | 2% Nickel Steel Lukens Steel Co., Coatesville, Pa. | Fe; Ni, 2.0 min.; C, 0.20 max. Poor FR, W HR, P, 8 | j 
67 Ni-Hard | International Nickel Co., New York, N. Y Fe; Cr, 1.41.6; Ni; 4.4-4.6; C, 2.75-3.6; Si, 0. 5-1 Poor { Castings 
68 Nilstain Wilber B. Driver Co., Newark, N. J | Fe; re r, 18-20; Ni, 8- 10; Cc > 20; Ma, 2 max. | Good W Db, HR, R, W 
69 Ni-Resist International Nickel Co., New York, N. Y. | Fe; Ni, 13-15; Cu, 5.5-7; C, 2.95-3.10; Cr, 1.5-2.5; Mn, | Good Castings Room 
-1.75 Boiling 


*S'able solutions only. 
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for Construction of Chemical Engineering 


| Sulphuric Acid | Hydrochloric Acid Nitrie Acid A 
Forms Available 
Temp, 05% 25% 10% 25% 60% 95°) | Temp 0.25% 1% 5% 20% Conc. | Temp 0.5% 5% 20% 65°, Temp. 0.5% 
C, HR, P, R, 8, W Room R R R R R_~ R | Room R R R R R Room R R R R | Room R 
Boiling R R R R Boiling R R R R | Boiling R 
Castings Room R R R R R R | Room R R R R R_ | Room R R R R | Room R 
176° F. R R R R R R | Boiling R R R Boiling R 
Boiling R R R R R | 
Castings Room R R R R R R Room R R 003 .006 .010 | Room R R R Room R 
Boiling R i R R R R | Boiling R R R R Boiling R 
Used for its abrasion | resistance for pulverizers (Coal, coment, ete.) 
Used for it its ‘abrasion resistance for pulverizers (Coal, “cement, ete. 
U sed for it its obrasion | resistance for pulverizers (Coal, cement, etc.) | 
Castings 
Castings 4 
— —- } 
Castings 
| Castings 
W | HR P,S Room R- R Room R | Room R 
Boiling R R R R | Boiling R 
W HR, P,S | Reom R R R Room R R R R Room R 
Boiling R R R R | Boiling R 
WHR, P,S Room R  R | Room R RR | Room 
Boiling R R R R | Boiling R 
| | | 
W | HRP,S Room R K R | | Room R R- R_ R | Room R 
Boiling R R R R Boiling R 
Castings | Fittings for general co corrosion and heat resisting service in oil refinery 
Castings Fittings for general co corrosion and heat resisting service in a al refinery ithe 
Castings Fittings for gene corrosion and he vat re sisting service in oil refine 
Castings Fittings for general corrosion nand heat resisting service in oil refine ry 
Rk, W These alloys are re primarily used for heat resistant parts, partic valaely in | sulphurous atmospheres and electrical he ating cement nts at extreme te mperature s up to 2,400 °F. 
k, W These allege are primarily used for ‘heat resistant t parts, partic ularly _in sulphurous atmospheres ond electrical heating elements at extreme te emper ratures 5 up to 2,400 °F. 
HR, P, 5 


B, CR, HR, P, R, 5, T, W, shapes About 6 times greater resistance to atmospheric corrosion 1 than plai n carbon steel 
Boiling R R R R 
Castings 7 Primarily for paper mill equipment where good resistance to sulphite, sulphate liquors is desired ar ee : 
Castings Primarily for paper mull equipment where to sulphite, sulphate | liquors is desired 
Castings P rimarily for abrasion resistance where extreme wearing qualities are d desired - ee 
Castings Primarily for ohvasien resistance 
Castings Principal uses are valves and fittings, and pumps in oil refineries Room 
B, CR, HR, P, R, 8, T, W | Room R R R | Room R R R R | Room R R|Rom  R 
Boiling R R | Boiling R R Boiling RK Boi ing R 
Room R | Room R R {Rom R 
Boiling R R R } Boiling R 
Room R RowRoO (Rom R ROUT Room R 
Boiling R | Boiling R 
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" Acetic Acid Phosphoric Acid Sedium Hydroxide Sedium Hypochlorite 
Temp. 0.5% 10% 80% 100% | Temp 10% 50% 85% | Temp 0.5% 50% 10% | Temp 5% free Cl 20% free Cl 
Room R R R | Room R  R_ R | Room R R Room R! RI 
Boiling R R R Boiling R RR | Boiling R R R 
| Good | 135 
| Good | 136 
| 
| Poor 138 
Good 140 
| 
144 
Room R R RR | Room R RR | Room R | Good 145 
Boiling R R R R Boiling R R R __ Boiling R 
146 
149 
p to 2,400 °F. Good 152 
p to 2,400 °F Gol 153 
| 
Good Fair 156 | 
| 159 
Room R Room R R R Good 168 


Terms Used 


Composition 


“Essential nominal chemical com- 
position” refers to the principal con- 
stituents and the approximate pro- 
portion present. When “Fe” is 
shown without percentage it may be 
assumed that it represents the bal- 
ance of the composition. 


Forms Available 
B = bars 

C = castings 
CR = cold rolled 
D = drawn 

HR = hot rolled 
P = plates 

R = rods 

S = sheets 

T = tubes 

W = wire 


Methods of Fabrication 
B = brazing 

DD = deep drawing 

F = flanging 

R = riveting 

W = welding 


Corrosion Data 

R indicates that the metal or alloy 
should give reasonably good resist- 
ance under the conditions of concen- 
tration and temperature specified, 
but it does not imply any guarantee 
of satisfactory service. The figures 
following the R ate the reported re- 
sult of laboratory corrosion test in 
inches penetration per year. Where 
space is left blank either there are 
insufficient data available to indicate 
the extent of resistance or more com- 
plete infermation concerning the ser- 
vice required is necessary. 


Footnotes 
Superior numbers refer to footnotes, 
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Metals and Alloys f. 


Qualities Fabrication 
| | 
4 Abrasion Resisting Lukens Steel Co., Coatesville, Pa. Fe; C, 0.4-0.5; Mn, 1.80 max. Fair R HR, P 
| Wilbur B. Driver Co, Nowerk,N.J. | 9: AL3 Pair RW 
| Alchrome 6 Driver Co, Newark, N.J. | Fe;Cr, 90: AL6 | Baie 
| Allegheny Metal 20-255 Alle gheay Ludium Steel Corp. Pitts burgh, Pa. Fe; © 21; Ni, 24-2 26; RW Castings 
| Allegheny Metal 20-25SM _ | Allegheny Ludlum Steel Corp., Pittsburgh, Pa. Fe; Cr, 19-21; Ni, 24-26; ©, max.; Mo23 |  =|RW Castings 
| Allegheny Metal 12 Chr. | Allegheny Ludlum Steel Corp. Pittsburgh, Pa. Cr, 10-13.5; Ni, max.; 0.15 RW Castings 
| Allegheny Pluramelt Steed Corp. Pitteburgh, Pa. (See footnote 13) 
| Alray D Alloy Metal Wire Co., Prospect Park, Pa. LAs 
Self Stee! Div , Amer. Brake Shoe & Fe: C: Cr: Mo: Mn Pear 
| Fdry. Co., ( “hie "ago Heights, Ill. 
Amoco Hard Facing Red 217 Amer. Manganese Steel Div., Amer. Brake Shoe &| Fe; C; Cr; Mh; W; Mo eer 
Fdry. Co., Chicago Heights, Ill. 
Hard Facing Welding Red 459 "Ame Mang anese Stee! Div Amer. Brake Shoe & Fe; r; Mn; Mo Poor Welding r 
Pary. Co, Chicago Heights, Il 
“05 | Amsco Manganese Steel Amer. Manganese Steel Div., Amer. Brake Shoe & Fe; C, 1.05-1.20; Mn, 12.5-13; Si, 0.4-0.6 rw | 
| Fury. Co., Chicago Heights, Ill. 
96 | Amsco Ni-Ma Welding Rod Ammer. Manganese Steel Div., Amer. Brake Shoe &| Fe; C, 0.75-0.95; Mn, 13-15; Ni; 3.5-4.5 Welding 
Fdry. Co., Chicago, Heights, Ill. 
| B&WSISO & Wiles: Co, Now York,N.Y. Fe : Cr 1.4; C, 1.0; Mn, 0.4; Si, 0.25 
98 | Bethlehem 235 Bethlehem Steel Co., Bethlehem, 0.35-0.50; Mn, 1.20-1.75; Si, 0.15-0.25 
9 Buflokast Gray lron Buffalo Fdry. «& Mac hine Co., BuTalo, N. Fe; ¢ 3.2 2 3. 6; Ni, 2 Si, 1-2; Mn, 06-09 Good ‘| Castings 
100 | Carben- Molybdenum Steel | Lukens Steel Co., Coatesville, Pa. Fe; C, 0.18-0.28; Mo, 0.4-0.6; Ma, 0.5-0.9 Good RW P, 8 
101 Causul Metal | Lunkenheimer c ‘©., Cincinnati, 0. C, 2.2-2.8; ¢ ‘u, 3.5 5. 5; Cr, 14-19; M n, castings 
Driver Hassle Ce, Harrison, N.J. | B, DD, F, R, CR, H 
| 
Hoskins Mfg. Co,, Detroit, Mic 16; Ni 615, 0.10 Good | B,F,RW BCR, D 
104 46 au» Spang “he alfant Divis sion, a, Pittsburgh, Pa. Fe; Cr, + 6; C, 0. 10 max.; Mn, ( 051 MAX. ; Ti, x Good | F, HR, T 
105 | 46Cweme Spang Chalfant Division, Pittsburgh, Pa. Re; Cr, 4-6; C, 0.20 max.; Mn, 0.5 max. HR, T 
106 | Chrome- Copper- Nickel Steel Lukens Steel C Yoatesville, Pa. Re; Cr, 0.65-O.85; Na, 0.75 max.;C, 0.12 max.; Cu, 0.45-0.65| Fair F,R,W | HR,P,S 
107 Chreme- Manganese Steel Lakens Steel Co., Coatesville, | Fe; Cr, 0.50; Mn, 0. 1.00; | Fair KW | HR, PS 
108 | Ciwele Li | Lebanon Steel Fdry., Lebanon, Pa. | Fe;C 0.30; Mn, 1.35; Va., 0.10 Good |W | Castings 
“100 Steed Fdry., Lebanon, Fe; Cr, 0.75; C, 0.30; Mn, 1.35; Mo, 035 
110 Circle L3 | Lebanon Steel Fdry., Lebanon, Pa. Fe; Cr, 1 4; C, 0.45; Mo, 0. 40 Fair Castings 
ry Circle LS = : 7 | Lebanon Steel Fdry., Lebanon, Pa. Soon Fe Cr r, 0. 8; Cc , 0. 30; Ni, 2 2; Mo, 0. 35 Fair W Castings 
‘112 Lie Stes! Féey., Lebanon, Pa. Be; Cr, 4-6; C, 0.20; Mo, 0.50 Good iw 
| Cirele LM Lebanon Steel Lebonea, Pa. Fe; Cr, 20; Ni, 30; C max. Mo, 3; 3;C Cu, 5 Fair W | Castings 
| 
“115 | Colonial 610 | Vanadium-Alloys Steel Co., Latrobe, Pa. | Fe; Cr, 16-18; Ni, 1; C, 0.12 max.;5, optional; Ma,.254. | Fair | W,B B,D, HR 
116 Cooper 21 A-B-C Coaper Alloy Fdry. Co. Elisabeth, N. J. Fe; Cr, 15 20; Ni, 20-2 25; C, 0.07 0. 10; - Mo, 3; st, 1.5 Good Castings 
‘117 | Cooper 22-P-M Cooper Alloy Co., Elizabeth, Fe: Cr, Good Castings 
118 Cerresiren Pacific Cc 0. Gen Francisco, C Calif. | Fe; C, 0.8-1.0; Si, 14.50; Ma, 0.50 Fair | Cations 
{ Crone 5-Cr- Me Cast Steel rane Co., ( *hieago, tll. Fe; C r,4 +465 9.3 0 ma: max.; : Mo, 0. — For W 
120 | Croley 2 | Babeock & Wileox Tube Co., Beaver Falls, Pa. Fe; Cr, 2; C, 0.15 max.; Mo, 0.50 Far | DDR, | BY C, HR 
1) Cooley 2% & Wilco Reaver Falls, Pn. C, .15 M Mo, Far | DD,F,RW | 
122 | Croley Wileox Tube Co., Beaver Falls, Pa. Fe; Cr, 4-4; 15 max.; ; Mo, 0.45-0. Far DD, DD,F.R,W | B,C, HR 
ry Babcock & Wilcox Tube Co, Beaver Falls, Pa. Fe; Cr, 7 15 max.; Mo, 55; Si, 50-1 Par | DDR, | 
124 Croley 9 Babcock & Wilcox Tube Co., Beaver Falls, Pa. | Fe; Cr, $-10; ©, 0.15 max.; Mo, 12-15 Faw | DD, F,R,W | B,C, P,s 
125 | Croley 16-13-3 | Babcock & Wilcox Tube Co., Beaver Falls, Pa. Fe; Cr, 17; Ni, 13; C, 0.10 max.; Mo, 2.75 DD, F,R,W | B,C,CR 
| 
126 | Deppley Sowers Manufacturing Co. Buffalo, N.Y. Fe; Cr, 2.35; Ni, 18.50; C, 2.85; Ma, J | Castings 
127 | Duraley 25-20 Me "| Co, Secttdele, Pa. Fe; Cr, 24-26; Ni, 19-21; C, 0.20; Mo, 2-3 Fair 
| 123 | | Duriron Dayton, Pa. Be; C, 0.85; Si, 14.5;Mo,3;Mn,035 ||| |Por |W | Castings 
| 


“ Allegheny Puramelt (clad) stainless steels are available in many of the standard compositions. 
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Sulphuric Acid Nydrochloric Acid Nitrie Acid | Acet 
Forms Available ] | 
on Temp 2.5% 10% 60° 95°, | Temp. 0.25", 1% 5°, 20°, Cone. Temp. 5% 2% 68% Temp. 0.5% 
| HR, P | e 
R, W Primarily used for dee tric he nat resisting applic ation 
Rk, W Primarily used for elect ‘tric heat resisting appli ation 
| Castings 
| Castings 
Castings 
| Room R R Room R R R Room R R R R | Room R 
| Boiling R Boiling R R Boiling kK R RK R Boiling K 
7 C: an be welded to carbon steel and forged — Resists ‘extreme ghee k and abrasion 
Welding rod For resisting extreme abrasion at te »mperatures up to 1000 deg. F. not recommended where extreme shoe k or impact is involved 
Welding rod Hard f facia “ing for all wearing ag parte not subjected to temper ratures over 800 deg. F. 
Hk, P, 
Castings Room R R R 
150 F. R R R 
hk, W| B, CR, HR, P, R, 5, W | Room R R R R R R | Room R R R R R_ | Room R R R R | Room R 
Boiling R RK Boiling R R R | Boiling R R Boiling R 
B, CR, D, HR, R, W Svinardy for heat resistant paste ond heating deans nts | 
— — — 
HR, T 
T Caution! In t 
= HR, P, 8 : Primarily for impact resistance at sub-zero temperatures Laboratory tests made with che 
| HR, P, 8 under carefully controlled condif 
Castings , Used for high-pressure valve bodies approach actual operating conditio 
a tings Applications include crank shalt ‘connecting rods to be used only as an indication 
Castings | Good abrasion resistance makes it satisfact tory for crusher segme nts, and cuniler uses service tests or trial installations 
Castings Used for ‘Pumps and fittings for high- pressure hot oil in refinery service case should they be used to calcul 
or to estimate the life of equipment 
1c Castings Oil still parts and high pressure steam fittings 
astings Apolications inc’ elude low-te mpe rature dewaxing pumps send fittings 
| Castings Boiling R 036 Room R .0084 - 
Boiling (50%) | Boiling R 0086 
HR, P, RS, W Room R R | Room R 
| Boiling R RRR | Boiling R 
Castings An alloy primarily used for hot culyhasle acid Satisfactory for certain agplicat ations as headling hy dro- 
chloric acid | 
Castings The sulphite pulp industry uses this alloy for digester fittings, pumps, valve fittings, and piping | 
| Castings Room R R R R R R | Room R R R Room R R R R | Reom R 
| Boiling R R R R R R Boiling RD R Boiling R R R R | Boiling R 
Valves, fittings» and piping for ge -neral corrosion and he heat resistance 
W P, 5, T, Ww Low cost alloy steel having qued creep strength. Prine use tubes in n petroleum refineries 
HR, P, 8, T High et creep low alloy steel. Frias ipal use in tube +s for trole “um refineries and fer cuperhenting steam 
W |B C, HR, D, P, 5, Ry t, w Nominal cost intermediate alloy for elevated temperature applica ations. Used prine ‘pally for tubes for oll cracking, and for s steam supe rhe raters, 
Ww , HK, P, 8, Tt Alloy steel for petroleum refinery application, having excellent resistance to hot ¢ oil corrosion 
5, R, T, W Semi stainless alloy specifically developed for oil — crac oking and | hydroges nation 
| 
w | B C,. CR, HR, P, 5, R, . w This alloy is used for sulphite liquors and catalytic oil cracking Room R R R R | Room R ros 
| | Boiling R R R R Boiling R 
Castings 12 Room 105 | Room 0019 
| Boiling 022 | Boiling 142 Boiling 0033 
Castings “| Room R R R Room R R R R | Room R 
Boiling R | Boiling R R R R | Boiling R 
Castings | Room R R R R R R | Room R R R R R ‘Resm R R R R | Room R 
| Boiling R R Boiling R R | Boiling R 


Sic 
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Nisrie Acid Acetic Acid Phosphoric Acid Sedium Hydroxide Sodium Hypochlorite Resistance 
0.5 5 20 65°, | Temp. 6.5", Temp. 10°, 50°, 85°, Temp. 0.5", 70°, Temp. 5°), free Cl 20°; free Cl Heat Abrasion 
Fair Good M 
Room t K R | Room K R R Room R R R Room R Good | 
K | | K Boiling R K K K Boiling R R R | Boiling R R R 
Pair Good 92 
is involwed Good Good 93 
Fair Good o4 
212F, K R R a | 101 
K K K R Room R K R K Room R R R Ged Poor 102 
K Boiling K R R K Boiling RK R RK 
Good 108 
Fair 14 
Caution! In the Use of Laboratory Corrosion Data! ed ee oe 
Laboratory tests made with chemically pure reagents In writing to manufacturers for supplementary informa- vor | 
under carefully controlled conditions seldom if ever tion in regard to specific problems Chem. & Met. urgently Fair 17 
approach actual operating conditions of service. At best recommends the submission of the very fullest information ae Fair Ls 
in regard to the actual conditions encountered in the plant. 
Y Y are Failure to report a minor constituent such as the presence Good 
to be used only as an indication as to be ether or not of an impurity or amount of aeration, agitation, concen- [—- _——— — 
service tests or trial installations are advisable. In no tration and temperature, may result in the selection of a _ Gea 119 aH 
case should they be used to calculate a depreciation rate an improper material with needless loss to the user— Ver il 
or to estimate the life of equipment. THE EDITOR. — 
ar air 
Fair 113 
i K K Room R R K Room R R Room R Good Poor 115 
K Boiling K K Boiling R Boning R 
Poor hair 116 
K om K R K Room R R Room R R Room K Fair Good lls 
K I Boiling R R R R Boiling R RK R Boiling RK 
na Fair Fair 119 
‘ Fair Fair 122 
Fair Fair 124 
om K K K Room R R RK Reem R : Short immersions at tempera Fair 125 
K K kK kK Boiling R R Boiling R ture 
m oo1e Room 0005 Good 126 
Z 0033 Boiling 0006 
n K R R K Room R R K Room R R R Room R Good 27 
K K K RK 
m kK Room R R R Room RK R Room Rk R Fair Good 128 
ig K RK K R Boiling R R R Boiling k Boiling RK R 


Terms Use 


Composition 
“Essential nominal chemical coq 
position” refers to the principal 
stituents and the Approximate pr 
portion When 
shown without percentage it ma 


present. 


assumed that it represents the 


ance of the composition. 


Forms Available 
B bars 
C = castings 


CR cold rolled 
D = drawn 
HR hot rolled 


P = plates 
R rods 
5S = sheets 
I tubes 
W = wire 


Methods of Fabrication 
B = brazing 

DD 
F = flanging 
R = riveting 
W = welding 


deep draw ing 


Corrosion Data 

R indicates that the metal ors 

should give reasonably good res 
ance under the conditions of con 

tration and temperature speci 
but it dees not imply any guara 

The figur 


following the R are the reported r 


of satisfactory service 
sult of laboratory corrosion test 
inches penetration per year Whee 
space is left blanx either there # 
insufficient data available to indies 
the extent of resistance or more 
plete information concerning the * 
vice required is necessary. 


Footnotes 


Superior numbers refer to footnote 


Co. 


‘ Ne 
174 
17! 
177 
17 
18 
| 
18 
| 
18 
| 
18 
18 
| 1s 
ig 
is 
19 
| If 
| 
| 
2 
2 
2 
2 
| 
2 
A 2 
| 
y 2 
2 
ve 
9 
9 
2 
= Bi 
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Metals and Alloys for 


biel 1 Ch ic Machin- Methods | 
No. Material Manufacturer ing of Forms Available | 
— Qualities Fabrication T 
emp oF 
174 Pyrocast Pacific Fdry. Co., San Francisco, Calif. Fe: Cr, 22-30; C, 1.75-2.0 Good Castings | Room 
| Boiling 
175 | Otis Elevator Co., Buffalo, N. Y. Fe; Cr, 4-8; C, 0.15-0.35; Mo, 0.25-2; Mn, 0.45-0.85 Jood we 
176 | O-16 Otis Elevator Co., Buffalo, N. Y. Fe; Cr, 14-18; C, 0.12 max.; Mn, 0.5 max. Good : 
177 Sivyer 5% Ce Sivyer Ste@ Castings Co., Milwaukee, Wis. Fe; Cr, 4.5-6.5; C, 0.25 max.; Mo, 0.45-0.65 ood Castings ; 
178 Spang Chalfant | Spang Chalfant Div., Nat. Supply Co., Pittsburgh,| Fe; C, 0.15; Cr, 1.75-2.25; Mn, 0.3-0.6; Mo, 0.45-0.65 Good F, W HR, T 
a. 
179 Spang Chalfant 2 a“ Chalfant Div., Nat. Supply Co., Pittsburgh,} Fe; C, 0.1-0.2; Mn, 0.3-0.6; Si, 0.25 max. Good F, W HR = 
a. 
180 Spang Chalfant 3 Spang Chalfant Div., Nat. Supply Co., Pittsburgh,| Fe; C, 0.1-0.2; Mo, 0.45-0.65; Mn, 0.3-0.6; Si, 0.25 max ood F, W HR —_ 
a. 
181 Timken 16-13-3 Timken Roller Bearing Co., Canton, Ohio a Cr, 15.5-17; Ni, 12.5-14.5; C, 0.13 max.; Mo, 2.5-3.25;| Fair DD, F, R, W B, D, HR, R, T, W I 
Man, 1.5 max. 
182 Timken 2512 Timken Roller Bearing Co., Canton, Ohio Fe; Ni, 4.75-5.25; C, 0.20 max. Good » _ Ay f 
183 Timken 2°; Cr-0.5% Meo Timken Roller Bearing Co., Canton, Ohio Fe; Cr, 1.75-2.25; C, 0.15 max.; Mo, 0.45-0.65; Mn, 0.30-0.60| Good FLW B, HR, T ie 
1 M4 Timken 5 Cr-Mo plus Ti Timken Roller Bearing Co., Canton, Ohio Fe; Cr, 4.6; C, 0.12 max.; Mn, 0.50 max.; Mo, 0.45-0.65;| Good F, W B, HR, R, T For 
Ti, 4x C min., 0.70 max. 
185 Timken DM Timken Roller Bearing Co., Canton, Ohio Fe; Cr, 1-1.5; C, 0.15 max.; Mn, 0.3-0.6; Mo, 0.45-0.65 Good F, W B, HR, R, T Pe 
186 Timken Sicrome 5S Timken Roller Bearing Co., Canton, Ohio "7 Cr, 4-6; C, 0.15 max.; Si, 1-2; Mn, 0.5 max.; Mo, 0.45-| Fair F, W B, HR, R, T For 
| .65 
187 Timken Sicrome 7 Timken Roller Bearing Co., Canton, Ohio ~ Cr, - C, 0.15 max.; Si, 0.5-1; Mn, 0.50 max.; Mo,| Good DD, F, R, W B, D, HR, R, T, W An 
45-0. 
ISS Timken Sicromo 7M Timken Roller Bearing Co., Canton, Ohio Fe; Cr, 6-8; C, 0.15 max.; Mo, 0.9-1.1; Mn, 0.50 max.; Si | Gond DD, F, R, W B, D, HR, R, T, W For 
0.5-1 
189 | Timken Sicrome 9M Timken Roller Bearing Co., Canton, Ohio Fe; Cr, 8-10; C, 0.15 max.; Mn, 0.50 max.; Mo, 0.9-1.1 | Good DD, F,R,W | B,D, HR, R, T, W H 
190 Tisco 41 Taylor Wharton Iron & Steel Co., High Bridge, N. J. Fe; C, 0.5; Cr, 1; Mn, 0.7 Ww Castings 
191 Tiseo 53 Taylor Wharton Iron & Steel Co., High Bridge, N. J.| Fe; Cr, 5; C, 0.25; Mn, 0.60; Mo, 0.50 Good WwW Castings a 
192 | Tiseo 80 Taylor Wharton Iron & Steel Co., High Bridge, N. J.| Fe; Ni, 2; Cr, 1.5; C, 0.45; Mn, 0.7; Mo, 0.35 Fair Cates 
193 Tiseo 150 Taylor Wharton Iron & Steel Co., High Bridge, N. J.| Fe; Cr, 28-32; Ni, 1-1.5; C, 2.5-3 Castings _ a 
194 | Tophet C Wilber B. Driver Co., Newark, N. J. Fe; Ni, 60; Cr, 15 —t D, HR, R, W Rom 
195 | Tephet D Wilber B. Driver Co., Newark, N. J. Fe; Ni, 35; Cr, 18.5 “Good “a B, CR, D, HR, RW Pris 
196 Utiley 46 Utility Electric Steel Foundry, Los Angeles, Cal. Fe; Cr, 4-7; C, 0.25 max.; Mo. 0.50; Mn .75; Si, 0.40 Good Ww Castings : Ret 
197 | Utiley 12 Utility Electric Steel Foundry, Los Angeles, Cal. | Fe; Cr, 11-13; C, 0.12 max.; Mn, 0.40; Si, 0.90 Good W Castings 7 Hot 
198 | Utiley 12N Utility Electric Steel Foundry, Los Angeles, Cal. Fe; Cr, 11-13; C, 0.12 max.; Ni, 1.75-2.50 Good Ww Castings al 
199 | Utiley X Utility Electric Steel Foundry, Los Angeles, Cal. | Fe; Cr, 18; Ni, 8; C, 0.15 max.; Si, 0.90; Mn, 0.50 Good W Cat 
200 | Utiley XX Utility Electric Steel Foundry, Los Angeles, Cal. | Fe; Cr, 18; Ni, 8; C, 0.07 max.; Mo, 3.5-4.5 Fair W Con i. —— 
201 | Utiley H Utility Electric Steel Foundry, Los Angeles, Cal. Fes Cr, 28-26; Ni, 11-185 C, 0.28-0.82; Si, 0.00-1.10; Mn,} Fai W Castings a — 
. .80; N, 0.1 
202 Warman 5M Warman Steel Casting Co., Los Angles, Calif. Fe; Cr, 5-7; C as specified; Mo, 0.50-0.60 Good Ww Castings ea : 
203 «| Worthive Worthington Pump & Machinery Corp, Harrison,| Fe; Cr, 20; Ni, 24; Cu, 1.75; C, 007; Si, 8.25; Mo, 80; Good W BCHRR | Reon 
od. | 176 F. 
204 | Weeught iron, Genuine A. M. Byers Company, Pittsburgh, Pa. | Fe; C, 0.02; Mn, 0.03; P, 0.12; 8, 0.02; Si, 0.15 Good JRF, RW B, HR, P, R, 8, 1 | = 
NON-FERROUS ALLOYS | 
205 Admialty Generally available Cu, 70; Sn, 1; Zn, 29 Fair B, DD, F, R, W | CR, D, P, 8, T | Room 
| Boiling 
Bas Adnic Scovill Mfg. Co., Waterbury, Conn. Cu, 70; Ni, 29; Sn, 1 Fair B, DD, F, R, W | CR, D, R, T, W | 
= 
207 Advance Driver Harris Co., Harrison, N. J. Cu, 55; Ni, 45 Good B, DD, F, R, W | B, CR, HR, P, R, 5, W rT 
205 Alcoa 2S Aluminum Co. of Amer., Pittsburgh, Pa. Al, 99 min. Good B, DD, F, R, W | B, C4, CR, D, HR, P, R, 8, T, W | Room K 
200 | Ales 3S Aluminum Co. of Amer., Pittsburgh, Pa. Al; Ma, 1.2 Good | B,DD,F,8,W] B,CR,D,HR,P,R,S,T,W | Room 
21 Alcoa 52S Aluminum Co. of Amer., Pittsburgh, Pa. Al; Cr, 0.25; Mg. 2.5 Good B, DD, F, R, W | B, CR, D, HR, P, R, 8, T, W Room 
211 | Aleoa 53S Aluminum Co. of Amer., Pittsburgh, Pa. Al; Mg, 1.3; Si, 0.7; Cr, 0.25 Good B, DD, F, 8, W | B, CR, D,HR,P,R,3,7,W | Room 
212 Alcoa Alclad (72 S) 3S Aluminum Co. of Amer., Pittsburgh, Pa. (See Footnote 8) Good DD, F, R, W D, P, 8, T —s ‘pla 
213 | Aleoa 43 Aluminum Co. of Amer., Pittsburgh, Pa. Al: Si, 5 Fair BR,W Castings Vee 


ist form known as Alcoa 100, *® Surface layer of aluminum alloy which is anodic to the core and 
“port, Conn.; Bristol Brass Corp., Bristol, Conn.; Chase Brass & Copper Co., Waterbury, Conn. ; 


will therefore protect the latter electrolytically. 
Mueller Brass Co., Huron, Mich.; New England Brass Co., Taunton, Mass.; Phelps Dox 
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Sulphuric Acid Hydrochloric Acid Nitric Acid Acetic 
Temp. 60.5% 2.5% 10°, 25°, 95° | Temp 0.25°; 1% 5°, 20°, Cone. Temp. 0.5°; 5°, 20°) 65° | Temp 1 
| 
Castings Room R R R Room R R R Room R 
Boiling R R Boiling R R R Boiling R 
_— Used in petroleum refineries and in conditions involving pressures and temperatures up to 1,200 deg. F.] 
| Room R_ | Room R 
Boiling R 
Castings 
HR, T | 
HR 
| 
HR A 
B, D, HR, R, T, W Used primarily for its high-temperature strength and corrosion resistance up to 1500 deg. I’. ma 
— the resis 
T Applications include tubes in black liquor evaporators for sulphate pulp industry — 
B, HR, T Petroleum refineries use this alloy steel for tubes, ete. this tab: 
B, HR, R, T For petroleum refinery and steam superheater tubes a 
B, HR, R, T Petroleum refinery applications, and high-temperature steam wae om 
B, HR, R, T For air preheater tubes, petroleum refinery applications, superheaters, and furnace parts tion iy 
results 
-| were o 
‘ B, D, HR, R, T, W | An intermediate alloy steel at low cost | specific 
} standar< 
— compare 
B, D, HR, R, T, W For applications at elevated temperatures where good load carrying ability and corrosion resistance are desired. In petroleum refineries on this 
whether 
B, D, HR, R, T, W High temperature strength with corrosion resistance for oil refining up to 1,400 deg. F. wise es 
Complet 
Castings a decis 
Castings | 
Castings 
Castings | | 
| D, HR, R, W Room R | Room | Room R 
Boiling R R R R | Boiling © R 
B, CR, D, HR, RW a Primarily used for heat resisting parts and heating elements 
<= Casting: 7] | Refinery valves, fittings, oil still parts — temperatures not over 1,100 °F. 
Castings Hot oil pumps, valves and valve trim | 
C estings Valve trim — abrasive resistant 
Room R R | Room R 
| Boiling | Boiing R 
Room R R R R R_ R | Room R R Room Room R 
—S Boiling R R R R_ | Boiling R 
Castings ne Heat resisting for oil still supports — High creep strength 
Castings 
~ 1 B,C, HR, R Room R R R R_ R_ R | Room R R RR |Rom R R- R_ R | Room R 
<.0001 <.0001 0002 0003 .0006 .0007 O2S | <.0001 <.0001 <.0001 <.0001 <.0001 < 
176 F. R R R R R | 176F 176 F. R R R R 176 F. R 
0001 O10 026 024 OAS <.6001 <.0001 <.0001 .004 <.0001 < 
| B, HR, P, R, 8, T Reasonably good resistance to 77.6% acid and 
over up to boiling point 
W} CR, D, P, ST Room R R R R R_— R | Room R R R R Room R 
Boiling R Kk R Boiling R R R | Boiling R 
W | CR, D, R, T, W 
Ww B, CR, HR, P, R, 5, W This alloy used primarily for thermocouple wire, electrical resistance 
W | B, C*", CR, D, HR, P, RS, T, W | Room R.006 R01 ROW ROB 2 J Average penetration of aluminum alloys in 959%| Room 1.001 
acid at room temperature is .001 in. per yr.| 122 F. ol 
W | B, CR, D, HR, P, R,S, T, W Room _— 03 Average penetration of aluminum alloys in 95°%]| Room 
acid at room temperature is .001 in. per yr. 
W | B, CR, D, HR, P, RS, 7, W Reem 08 Average penetration of aluminum alloys in $5%| Room 
acid at room temperature is .001 in. per yr. 
W | B, CR, D, HR, P, RST, W Room 028 Room 001 08 1 30 Average penetration of aluminum alloys in 959;| Room 
. acid at room temperature is .001 in. per yr. 


D, P, 8, T 


Castings 


| 


Average penetration of aluminum alloys in 95% 


Applications include equipment or parts used in contact with neutral corrosive 
acid at room temperature is .001 in. per yr. 


solutions where resistance to perforation by corrosion is desir 


sed for castings of moderate strength and moderate resistance to corrosion Average penetration of aluminum alloys in 95°; 
| acid at room temperature is .001 in. per yr. 


« 


Melly. *Aerated. “No measurable penetration, ™ Coin (Ag, 90; Cu, 10), garting (Ag, 92.5; Cu, 7.5), and clad are also available. “Copper and copper alloys 2 


7: nd Brass Co., Taunton, Mass.; Phelps Dodge Copper Products Corp., New Y ork, 


¥.; Revere Copper & Brass, Inc., New York, N. Y.; Riverside Metal Co., Rivers 


4 
Ets 


Acetic Acid Phosphoric Acid Sedium Hydroxide Sedium Hypochlorite Resistance 
Ne. 
0.5°%, 80° 100° | Temp. 50°, 85°, | Temp. 05% 50% 70% | Temp 5% free Cl 20°, free Cl Heat Abrasion 
R R RK R Room R R Room R R RK Good Good 174 
Tu R R R R 
Good Fair 175 
R R R R Room R R R ood Poor 176 
we R R R R | 
| Good 177 
| Fair 178 
| | —| Terms Used 
‘a 
| Fair 180 =, 
| Essential nominal chemical com- 
| Good P 181 stituents and the ap ate p 
At the repeated demand of its readers for concrete information on | s = partion present Whee" me” bo 
on the resistance to corrosion, heat and abrasion of the various materials EE — shown without percentage it may be 
available for the construction of chemical engineering equipment, 182 
Chem. & Met. has, with the cooperation of manufacturers, compiled [- — it represents the bal- 
this tabulation of the properties of the metals and alloys. Fair | 183 ance of the composition. 
All information on mechanical, physical and chemical properties 184 : 
as well as indication of reasonably good resistance to corrosion are 8 Forms Available 
made on the authority of the manufacturers to whom questionnaires B = bars 
were submitted. Fair 185 C = castings 
— Corrosion Data—The generally accepted unit of “inches penetra- _ | -—_—_——_—— CR = cold rolled 
tion per year” has been used by the manufacturers in reporting Good 186 D = drawn 
results of corrosion tests. Conditions of temperature and concentration HR = hot rolled 
_ were outlined in the questionnaire and except where otherwise -— —— P = plates 
specified, it is understood the tests were not aerated. But since no Good 187 oc teaile 
standard test procedure is universally used the data are not always cana 
comparable. Therefore, as indicated in the note of caution elsewhere - 
on this chart, the laboratory results should be used only to indicate Good 188 T > tubes 
whether or not service tests or trial installations are advisable. In no W = wire 
- case should they be used to calculate a depreciation rate or other- — ae arenes 
wise estimate the exact life of a metal or alloy in actual service. Good 189 Methods of Fabricatio: 
Complete information regarding methods of testing and the bases for — _ 
a decision of suitability can usually be obtained from the manu- 190 | B = brazing 
facturer on request. — Teens: DD = deep drawing 
191 F = flanging 
| —| Good 192 Iw welding 
Good 193 
—-| — Corrosion Data 
n R R R R Room R Room R R R Good 194 
ng * R R R R Boiing R R R R indicates that the metal or alloy 
— | should give reasonably good resist- 
Good 195 ance under the conditions of concen- 
Pair Good 196 but it does not imply any guarantee 
of satisfactory service. The figures 
Fair Fair 19 following the R are the reported ro- 
Fair Good 198 sult of laboratory corrosion test in 
~ | Bolle Bolle Pair Poor 199 space is left blank either there are 
Ing Boiling R insufficient data available to indicate 
" R R R R | Room R R R Room R R R Reem R R Fair Fair 200 the extent of resistance or move com 
ing R R K R Boiling R R Boiling R R R Boiling R R plete information concerning the ser- 
vice required is necessary . 
} Good Poor 201 
Good 202 Superior numbers refer to footnotes. 
<.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 : 
Room R R R Good Good 204 
| Boiling R R R 
| 
m R R R R Room R R R | Room R R R Fair 205 
ing R R Boiling R Boiling R 
| Good 206 
Good Poor 207 
m =R.001 R.001 R.0004 Room 09 Good Far 208 
F. ol 009 005 R.003 
m R.001 R Room .08 Good Fair 209 
1 R.001 Room 15 Good Fair 210 
= R001 Room 17 Good Fair 211 
7 Good Fair 212 
Good Fair 213 


opper alloys are available from such companies as the following: American Brass Co., Waterbury, Conn.; Bridgeport Brass Co., 
al Co., Riverside N. J.; Scovill Mfg. Co., Waterbury, Conn, ; Seymour Mfg. Co., Seymour, Conn. ; Wolverine Tube Co., Detroit, Mich. 
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bs 
Continued Metals and Alloys f 
Essential Nominal Chemical Composition, - 
No Material Manufacturer ing of 
Qualities Fabrication 
| 
214 ~~ Aleoa B214 Aluminum Co. of Amer., Pittsburgh, Pa. Al; Mg, 3.8; Si, 1.8 Good R, W Castings 
215 | Aleon 220-T 4 Aluminum Co. of Amer., Pittsburgh, Pa. Al; Mg, 10 Good | RW “Castings 
216 Aleoa 356 | Aluminum Co. of Amer., Pittsburgh, Pa. | Al; Si, 7; Mg, 0.3 Fair B, R, W | Castings 
Alcon 406 Aluminum Co. of Amer., Pittsburgh, Pa. Mn, 2 Good | B,R,W Castings 
218 Aleumnite Duriron Co., Ds Day ton, Ohio | Cu, 89. 75; Al, 9.0: Fe, 1.25 Good B, W ic astings 
“219 Alley A _ 0. Jelliff Mfg. Corp., Southport, Conn. | Ni, 78-80; Cr, 20 max.; Si, 1.5 max. Good B, DD, F,R, W | CR, D, | 
220. Alley Jelliff Mfg. Corp., Southport, Conn. Ni, 58-62; Cr, 14-18; Si, 1.5 max. Good | B, DD, F,R, W | CR, D, 1 
Alley D C. 0. Jelliff Mfg. Corp., Southport, Conn. "Ni, 30-85; Cr, 15-20; Si, 1.5 max. Good | B,F,R,W CR, D, | 
222 === Alley 45 C. O. Jelliff Mfg. Corp. Southport, ‘Conn. Ni, 45; Cu, 55 Good | D, HR, 
mm : Alray A Alloy Metal Wire Co., Prespect Park, Pa. Ni, 80; Cr, 20 Poor Wire, Re 
224 | Alumioum Brense American Brass Co., Waterbury, Conn. | Cu, 82-95; Al, 5-9.5; Fe; Mn; Ni; Sn Fair |B, | C,CRI 
225 Aluminum Bronze Hills MeKanna Co., Chicago, lil. Cu, 85-89; Al, 9-10; Fe, 1-4; Ma, 0.5 | Good ¢ astings 
226 Aluminum Brenze 5‘; Revere C opper r& Brass, New York, N. 1 Cu, 95; “AL! 5 Fair iT 
Broce Generally available Cu, 76; 21 5-2; Al, 2-2.5 Fair B,Db,F,R | CR, D,’ 
225 Ambrac 850 American Brass Co., Waterbury, rr onn. Cu, 75; Ni 20; Zan, 5 | Fair “DD, F, R, W,B ‘B C Cl 
2 lengeo 16 Ampco Metal, Milwaukee, Wa. | Cu; Al, 9.3-10.3; Fe, 3.0-3.75 
230 | Ampceo 18 Ampeco Metal, Milwaukee, Wis. | Cu, 84.6; Al, 11.3; Fe, 3.7; Ni, 0.2 Good B, R, W B,C 
“331 | Ampeo 20 Ampco Metal, Milwaukee, Wis. | Cu; Al, 11.4-12.2; Fe, 35-43 
932 Ampesley Ampeo Metal, “Milwaukee, Wis. Cu; Al, 10-11; Fe, 1.25 max. Good | B,R,W Castings 
233 | Antimonial Admiralty Chase Bouse & ( ‘oper C o., Waterbury, Conn. | Cu, 72; Za, Sb, 0.07; Sn, Fair T, W 
oe Ascontee! Admiralty American Brass Co., Waterbury, Conn. Cu, 70; Zn, 28. 95; Sa, | ; As, 0.05 B, F, W “- 
235 Arsenical Copper Gene rally | Avaulable a Cu; As, 0. 15-0. 75 Fair B, F, R, W D, T 
36 Beraloy Ww ilbur B. Driver Co., , Newark, N. J. Cu; Be, 1 9; Co, 0.5 Good | B, CR, | 
987 Beraloy 175 Wilbur B. Driver Ce 0., , Newark, N. J. } Cu; Be, 1.9; Ni, 05 max. Good B, CR, | 
238 ¥ Beryllium Copper American Brees Co., Waterbury, c onn. | Cu, 97.40; Be, : 2.25; Ni, 0.35 Fair DD, F B, C, Cl 
930 Copper Riverside Metal Co., Riverside, N. J. | Cu, 97 ¥7.65; Be, 2 0; Ni, 0.35 Fair B, DD, F,R, W | B, CR, | 
"240 | Coduninen-Copper Phelps Dodge Copper Prod. Corp., New York Cu, 99; a, 1 B, DD, F B, CR, | 
‘241 | Chromel A Hoskins Mig, Co., Detroit, Mich. | Ni, 783 §; Cr, 20; Man, 2 max., C, 0.06 Good B, F, R, W B, CR, | 
Colmeney 6 Wall-( ‘olmonoy Corp., "Detroit, Mic Ni, 73; Cr, 15 22; B, 3-5 Poor B, W B,C, R 
43 Chrommm Copper Amesiean Brass Co., Waterbury, Conn. r u, 99.05; Cr, 0. 85; 8 Si, 0. 10 Fair Db, F B, C, Cl 
45 Cupren “Wilbur B. Driver Co., Newark, N. J. 7 | Cu; Ni, 45 Good Wire B, CR, | 
246 Cupre-Nickel | Generally available 80; Ni, 20 Fair B, DD, F, R, W | P, T 
247 Cupre-Nickel Genwally available Cu, 70; Ni, 30 Fair B, DD, F, R, W | B,C, Cl 
248 Die xidised Copper Generally available * Cu, 99.9+ ; P, 0.01-0.08 Tough B, DD, F, R, W | B,C, Cl 
249 | Dewmetal C | Dow Chemical Co., Midland, Mich. Mg; Al, 9.0; Ma, 0.1; Zn, 2.0 Excellent | R, W Castings 
250 | Dowmetal J Dow Chemical Co., Midland, Mich. Mg; Al, 6.5; Mn, 0.2; Zn, 1.0 Excellent | DD, R, W B, CR, | 
251 | Dewmetal M Dow Chemical Co., Midland, Mich. Mg; Ma, 1.5 | Excellent | DD, F,R,W | B,C, Cl 
“952 Dewmetal O Dow Chemical Co., Midland, Mich. Mg; Al, 8.5; Mn, 0.2; Zn, 0.5 Excellent | W B, R, T 
253 «= Duree D-18 Duriron Co., Dayton, Ohio Ni, 57; Cr, 23; Cu, 8; Mo, 4; W, 2; Ma, 1 air Castings 
254 | Everdur 1000 “American Brass Co., Waterbury, Conn. Cu, 94.9; Si, 4; Mn, 1.1 | Pair B, W | Casting 
- 


“@ Copper and copper alloys are available from such companies as the following: American Brass Co., 
N. ¥.; Riverside 
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Riverside, 
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Bridgeport Brass Co., Bridgeport, ¢ 
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he 
3 


ys for Construction of Chemical Engineering Ef 


Sulphuric Acid Hydrochloric Acid Nitric Acid 
ee Temp. 05% 25% 10% 25° 60% 95°, | Temp. 0.25% 1% 5% 20% Cone. | Temp. 0.5% 5% 20% 65% | Temp 0.5% 
Castings Castings of moderate strength and good resistance to corrosion by neutral or Average penetration of aluminum alloys in 95° 
slightly alkaline solutions acid at room temperature is .0O1 in. per yr. 
Castings Cast and Sittings of high strength and good resistance to neutral or Average penetration of aluminum alloys i in 95% ( 
slightly alkaline solutions acid at room temperature is .001 in. per yr. 
| Castings Castings of moderate swwength and moderate resistance to corrosion Average penetration of eleminam alloys in 95°% 
acid at room temperature is .001 in. per yr. 
| Castings Fittings and parts of moderate strength and good resistance to neutral or Average penetration of aluminum alloys i in 95% ( 
| acid solutions acid at room temperature is .001 in. per yr. 
ime “astings | Room R R R R Room R R Room R 
k, W Cc R, D, HR, Rk, W Room R R R R R R | Room R R R R Room R R R R | Room R * : 
Boiling R R Boiling R R Boiling” R R R Boiling R 
R, W | CR, D, HR, R, W Room R R R R R R | Room R R R R Room R R R R | Room R 
Boiling R R Boiling R Boiling R R R Boiling R 
y | CR, D, HR, R, W Room R R R R R R | Room R R R R Room R R R R Room R 
Boiling R R Boiling R Boiling R R Boiling R 
D, HR, R, Ww This alloy is primarily used for thermocouple wire, electrical resistance 
Wire, Rod & Strip Room R R R Room R R R R R Room R R R R | Room R 
Boiling RK Boiling R R Boiling R R R R_ | Boiling R : 
R | C, CR, F, HR, P, R&T, W Room K K R R B_R | Room K R R R R Room K Za: 
Boiling R R R R Boiling R R R R Boiling R * 
ic astings Room R R R Room R 
Boiling R R | Boiling R 
T Used almost exclusively for heat exchanger applications utilizing high velocity corrosive cosling © waters 
R {CRDT Used j primarily for condenser and heat exchanger tubes 
_W,B | B,C, CR, D, HR, P, R,S,T,W | Room R R R R RR | Room R R R R R | R 
Boiling R R R R | Boiling R R R R - Baling R 
Generally satisfactory for handling of Ipburi ic, ~~ hloric, acetic and phosphoric acids, also resists sodium hydroxide under 
certain conditions 
B, C Generally entinfastery for handling of hydveshlerie, acetic and phosphoric acids, alee | resists sodium hydroxide under 
certain conditions 
Generally satisfactory for handling of culphuric, sric, hydrochloric, acetic and ‘pheapherie ‘acide, ‘also resi resists codinm hy droxide ender 
certain conditions 
Castings Generally cntisfactory for handling of sulphuric, acetic and phosphoric acids, also resists sodium hy droxide under certain a conditions 
| W Room R R Room Room Room R 
Boiling R Boiling R Bouing R i 
iT Used principally for heat exchanger tubes in oil refineries + , 
D, T Principal applications include conduneet ond heat exchanger tubes 
| B, CR, D, HR Primarily ued for springs, » duaptiragins, switch parts, welding parts Be 
B, CR, D, HR Primarily used for springs, diaphragms, owiteh parts, welding parts | - 
B, C, CR, D, HR, P, R, 8, W | Weed hor equip Gagheegma, switch parts, tools, welding apparatus, gears, pinions, etc., where high stoength and corrosion resistance are| = 
esir 
»R,W B,C R, D, P, R, 8, W Used primarily for it its non-sparking characteristic for contact springs, diaphragms, switch parts welding apparatus, qrars, pinions 
CR, D, HR, R, W 
W R, D, HR, R, Ww | Primarily for | heat resisting parts and heating elements 
C,R coating for r shaft sleeves, plungers, seal rungs, gudgeons, cams, valves, lifters, ete. Balls and seats, mixers, screws, filter bars 
B, C, CR, D, HR, P.R,3,W =| Room R R R R R_ R | Room R R R R Room R 
Boiling R R R R Boiling R R R Boiling R 
R Room R R Room R Roo R Room R = 
| Boiling R R | Boiling R = 
B, CR, D, HR Primarily used for thermocouple wire and desteleal resistances 2 
»RW/P,T Primarily used for condenser and heat exc hanger tubes, and condenser plates | 
, R, W | B,C, CR, D, HR, P, R, 8, T, W Primarily used for condenser and heat exchanger tubes, and condenser plates 
,R, W | B,C, CR, D, HR, P, R,8,T,W Room R R R R R R Room R R RK R R Room R 
Boiling R R R kK Boiling R R R R Boiling R 
Castings Suited for equipment to handle its salts, and hydrofiuoric acid and salts 
v B, CR, HR, P, R, 8, T Suited for equipment to handle chromic acid and its salts, and hydrofluoric acids and salts 
| B,C, CR, HR, P, R, 8, T | Suited for equipment to handle chromic acid and its salts, and hydrotluoric acid and salts 
B, R, T Suited for equipment to handle ¢ andi its ‘and end salte 
Castings Room R R R R R Room 2. & 
| Boiling R R R R R Boiling R R R R 
Castings K R R | Room R R R R R | Koom K 
Boiling R R R R Boiling R R R R | Boiling R 


I Conn.; Bristol Brass Corp., Bristol, Conn. ; Chase Brass & Copper Co., Waterbury, Conn.; Mueller Brass Co., Huron, Mich.; New England Brass Co. 
roit ich 


= 


Nitric Acid 
O55, 5% 65% 

yn of aluminum alioys in 95° 
mperature is in. per 
m of alurpinum alloys in 95° 
mperature is OO in. per yr 
of aluminum alloys in 95°, 
mperature is in. per yr 
n of aluminum alloys in 05°; 
mperature is OO] in. per yr 

K K R R | 

R K R | 

R R RK 

RK K R 

K K K R 

K 

K K K K 


hydroxide under 


hydroxide under 


mn hydroxide under 


certain conditions 


K 


and corromon resistance are 


Acetic Acid Phosphoric Acid Sedium Hydrexide Sedium Hypochlorite Resistance 
Temp 0.5’; 10° 80°, 100°, Temp. 10°, 50°, 85% | Temp. 50°, 70°, Temp. 5% free Cl 20°; free Cl Heat Abrasion | 
| 
Good Fair 214 
“Good Fair 215 
1G Fair 216 
| | 
| 
Good Fair | 217 
Room R Room R Good Fair 218 
Room kK R K R Room R Room R R RK Room R RK Good Fair 219 
Boiling R R R R Boiling R R R | 
Room R K R RK Room R Room R R R Room R | Good Fair | 220 
Boiling K R kK R | Boiling R R R | 
Room K K R RK Room R R | Room R R R | Room K | Good | 221 
Boiling K K RK RK Boiling R | Boiling R R R 
| i | Good Poor 222 
Room K R | Room R | Room R| Exe. Good 223 
Boiling K kK K R | Boiling R R R | Boiling R R R | 
Room K RK K R | Room R RK R | Room R R Room R Good Fair 224 
Bouing R RK R R Boiling R R | Boiling R 
Room K R | Room RK Good Fair 225 
Boiling R 
| Fair 226 
; Fair 227 
Room K | Room R | Room K RR Room R R | Pair Fair 228 
Boiling K kK R K Boiling RK R R_ | Boiling R R R Boiling R 
| 229 
| Good | Good | 20 
Room K R —s oe | Room R R R Room R Fair | 233 
Bouing kK RK Boiling R R R | Boiling R | 
Poor 235 
Good |Good | 242 
Reem k Rom R_ R | Room R RR | Room R | Good 243 
Boiling K RK RK RK Boiling R Boiling R 
Room kK K Room R R R Room R 244 
Boiling K RK | Bouing R R R_ | Boiling R 
245 
R RK R | Room | Room | Room Pair 245 
oiling RK kK RK R Boiling K Boiling R 
Room K R R | Good | Fair 249 
Boiling R 
= Room R R R Good | Fair 250 
Boiling R 
Reem R R R | Good Fair 251 
Boiling R 
Room R R RK Good Fair 252 
Boiling R 
Fair 253 
Koom K R R R Room R R R Room R R R Room R Fair 254 
Boiling K RK K R Boiling R | Boiling RK 


Huren, Mich.; New 


Bugland Brass Co 


Taunton, Mass.; Phelps Dodge Copper Products Corp., New York, N. Y.; Revere Copper & Brass, Inc., New York, 


Terms Use 


Composition 
“Essential nominal chemical 
position” refers to the principal 


stituents and the approximate » 


portion When “F 
shown without percentage it ma 
assumed that it represents th 
ance of the composition. 


present. 


Forms Available 
B = bars 

C = castings 
CR = cold rolled 
D = drawn 

HR = hot rolled 


P = plates 


R = rods 
5 = sheets 
T = tubes 
W = wire 


Methods of Fabrication 
B = brazing 

DD = deep drawing 

F = flanging 

R = riveting 

W = welding 


Corrosion Data 

R indicates that the metal or d 
should give reasonably good m= 
ance under the conditions of con 
tration and temperature spe 
but it does not imply any gus 
of satisfactory service. 
following the R are the repore 
sult of laboratory corrosion '* 
inches penetration per year 
space is left blank either the 
insufficient data available tou 
the extent of resistance or mor 
plete information concerning | 
vice required is necessary. 


Footnotes 
Superior numbers refer to foots 


Ce 
fyineering Equipment 
2 
2 
2 
2 
2¢ 
K K K K 
2¢ 
oF 
26 
—_—— 
2 
| 
27 
x 
27 
27 
7 
7 
crews, filver bars 27 
27 
kK 
4 
: 
Me: 
K K K K 
K R K R | 
87 
: \e 
Co., 


foots 


Continued Metals and Alloys for Const 
Ne. Material Manufacturer ~~~ ing of Forms Available 
Qualities Fabrication Tome. Se 
' 255 | Everdur 1010 q American Brass Co., Waterbury, Conn. Cu, 95.8; Si, 3. re Ma, 1. 7y | | B, DD, F, R, W B, CR, CR, -D, HR, P, R, 8, T, W Room 
| | Bo ing 
r | Everdur 1015 "American Brass Co., Waterbury, Conn. Cu, 98.25; Si, 1.5; Mn, 0.25 | Fair B, DD, F, R, W | B, CR, D, HR, P, R, §, T, W Room 
Bo ing 
957 | Freatior 5 Frontier Bronse Corp., Niagara Falls, N. Y. Cu, 89; Al, 10; Fel | Tough 2 Reom 
Boiling 
258 | Preatior 11 Frontier Bronze Corp.,. Niagara Falls, N. Y. “Cu, 88; Ni, 5; Sn, 5; Zn, 2 Good Castings 7 
259 Freatior 40 Frontier Bronze Corp., Niagara Falls, N. Cu; Za, 5; Mg, 0.5; Cr, 0.5; Ti, 0.2 Excellent Castings 
260 Geld “Baker & Co., Newark, N. J. Au, 99.99 Poor B, DD, F, R, W | B, C, CR, D, HR, P,R,S,T,W 
Boiling 
261 | Hastelley A Haynes Stellite Co., Kokomo, Ind. Ni; Mo; Fe Good | DD, F,W B,C, HR, P, R, 8, 7, W Room 
Boiling : 
262 | Hastelley B Haynes Stellite Co., Kokomo, Ind. Ni; Mo; Fe Fair DD, F, W B, C. HR, P, R, 8, T, W meat 
Boiling 
263 | Hastelley C Haynes Stellite Co., Kokomo, Ind. Ni; Mo; Fe; Cr Fair DD, F, W B,C, P.8,T Done 
Boiling 
264 | Hastelley D Haynes Stellite Co., Kokomo, Ind. Ni; Si; Cu Poor W B,C aay 
Boiling 
265 | Hardware Bronze Scovill Mfg. Co., Waterbury, Conn. Cu, 89; Zn, 8; Pb, 2; Ni. 1 Good B,R D. RW . 
266 | Hereuley A "Revere Copper & Brass, New York, N. Y. “Cu, 96; Si, 3; Ma, 1; Sa, 0.5 | Fair B, DD, F, R, W | B, CR, D, HR, P, R, 8, W Room 
Boiling 
| 267 | Hereuley B Revere Copper & Brass, New York, N. Y. Cu, 98; Si, 1.75; Sn, » 0.25 7 Fair B, W B, CR, D, HR, P, R, 3, T, W Room : 
268 High Brass Generally available Cu, 66; Za, 34 S 
269 High Silicon Brense Phelps Dodge Copper Prod., Corp., New York, N. Cu, 97.3; Sn, 1.65; Si, 1.05 Fair ‘DD, F B, Cc R, HR, R, Ww 
270 Ilium G Burgue- Parr Co., Freeport, lll. Ni, 55,00. Cr, 18-24; Cu, 5-8, Mo, 5-8; Fe, 5-8; Ma, 1.5: Fair W B, T Room 
Boiling 
271 | Imm R Burgess-Parr Co., Freeport, Ill. “Ni, 55-60; Cr, 18-24; Mo, 5-8; Fe, 5-8; Cu, 2-6; Mn, 0.5-| Good DD, R, W B,C, CR, P, R, 8, T, W Roum 
1.75; Si; C Boiling 
272 | teconel International Nickel Co., New York, N. Y. Ni, 79.5; Cr, 13; Fe, 6.5; Mn, 0.25; Si, 0.25; C, 0.08; Cu, 0.20| Fair B, DD, F, R, W | B,C. CR, D, HR, P,R,8,T,W | Room ; 
| Boiling 
| 
273 | Inconel Clad Steel Lukens Steel Ce., Coatesville, Pa. Ni, 79.5; Cr, 13; Fe, 6.5; Mn, 0.25; Si, 0.25; C, 0.08; Cu, 0.20} Fair F,R, W | HR, P,S Room 
| Boiling 
274 | Indium Metal American Smelting & Refining Co., New York, N. Y.| In Poor | DD,F,W B,C,CR, RS, 1, W Used 
275 | Iridie Platinum Baker & Co., Newark, N. J Pt; Ir, 5-30 | Good B, DD, F, R, W 'B, C, CR, D, HR, P, R, 8, T, W Room 
| | ng 
276 | 10% Iridium Platinum J. Bishop & Co., Malvern, Pa. Pt, 90; Ir, 10 | Fair B, DD, F, R, W | B, C, CR, D, HR, P, R,8,T, W | Room 
Boiling 
277 | 30% Iridium Platinum J. Bishop & Co., Malvern, Pa. Pt, 70; Ir, 30 | Good | B, DD, F, R, W 8 C, CR, D, HR, P. R, 8, T. W Room 
Boiling 
278 | Lead, Antimenial Amer. Smelting & Ref. Co,. New York, N. ¥. Pb, 94; Sb, 6 | Good | DD, F. W C, OR, D, R, 8, T, W r= 
National Lead Co., New York, N. Y. Boiling “ig 
| Lead, Antimonial Northwest Lead Co., Seattle, Wash. Pb, 93.02-93.06; Sb, 6; Cu, 0.04-0.08 | Good F,W | B, C, 8, T, W Room Ds 
| soiling 
280 | Lead, Asarco Acid Amer. Smelting & Ref. Co., New York, N. Y Pb; Cu, 0.06; Bi, 0.02 Far DD, F, W | C, CR, R, 8 reg Room i 
| Boiling 
I “Lead, | Chemical Amer. Smelting & Ref. Co., New Rs ae HA “Pb, 99.93; Cu, 0.06 Good | DD, F, W | B, C, CR, R, 3, T, W Room 
National Lead Co., New York, N Boiling 
282 2 | Lead, Chemical Northwest Lead Co., Seattle, Wash. Pb, 99.92-99.96; Cu u, 0. 04 0. 08 Good F, W | B, C, 8, T, W Room 
| Boiling 
Lead, Teilurium Amer. Smelting & Ref. Co., New 7. is: Be Pb, 99.88, Cu, 0.06; Te, 0.045 Good | DD, F. W | B, C, CR, R, 8, T, W Room 
National Lead Co., New York, N % 4 Boiling 
| Lead, Tellurium Northwest Lead Co., Seattle, Wash. Pb, 99.88; Cu, 0.06; Te, 0.045 | Good DD, F,W |B, C, CR, R, 8, T, W Room He 
4 Boiling 
| Molybdenum P. R. Mallory & Co., Indianapolis, Ind. Mo, 99.8-99.9 | Poor R, 8, W 
36 Monel " laternational Nickel Co., New ty Nie 67; Cu, 30; Fe, 1.4; Ma, 1; C, 0.15; Si, 0.1 Fair | B, DD, Fr, R, W | B,C, CR, D, HR, P, R, 8, T, W Room 
| Boiling 
87 | Monel Clad Steel Lukens Steel Co., Coatesville. Pa. Ni, 67; Cu, 30; Fe, 1.4; Ma, 1; C, 0.15; Si, O.1 Fair F, R, W HR, P, 8 Room 
| | Boiling 
coe. ” No measurable penetration. ™ Coin (Ag, 90; Cu, 10), sterling © (Ag, 92.5; Cu, 7.5), and clad are also available. @ Copper and copper alloys are available from such companie 


Taunton, Mass.; Phelps Dodge Copper Products Corp., 


New York, N, Y, 


; Revere Copper & Brass, Inc., 


New York, N. 
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Sulphuric Acid Hydrochloric Acid Nitric Acid Act 
Forms Available 
tien Temp. OS% 25% 10% 25% 60% 95% | Temp 025% 1% 5% 20% Cone. | Temp 05% 5% 20% 65% | Temp 0.5% 
W | B, CR, D, HR, P,R, 8, T, W Rom R R | Room R R 
Boiling R R R R | Boiling R R R R Boiling R 
,R,W | B, CR, D, HR, P, R, 8, T, W Room R R R R R R Room R R R R R Room R 
Boiling R R R R | Boiling R R R R Boiling R 
Castings Room R R R R R R Room R 
Boiling R R R R R R Boiling R 
Castings 
Castings 
R,W | B,C, CR, D, HR, P,R,8,T,W | Room R R R R_R | Room R R R | Room R R R | Room R 
Boiling R R R R R R Boiling R R R R R Boiling R R R R Boiling R 
B, C. HR, P, R, 8, T, W Room R R R R R_ R | Room R KR R R R Room R 
0027 0004 036% (024% 007 004° 
| Boiling R R R R Boiling R 
036 
B,C. HR, P, R, 8, T, W Room R R R R R R Room R R R Room R 
0018 .0012 .0004 .0001 * .0084 *.0036 * .002 
Boiling R R R R R Boiling R R R R R Boiling R 
0024 0018 034 .46 0096 0012 .021 017 
B,C, P, T Room R R R® R® Room R R R R_ R | Room R R R_R | Room 
0001 0002* .0072* .018* 0048 | 
| Boiling R R R R Boiling Boiling R R .18 Boiling R® 
050.047 312 
B,C Room R R K R | Room R R R R R Room R 
0024 .0012 .0001 .0001 | .024% 030% 013 
| Boiling R R R R | Boiling R R Boiling R 
013 0089 031 0.42 0096 
|p. 
| B, CR, D, HR, P, R. 8, W Room R  R R | Rom R R R Rees 
Boiling K R R R | Boiling R R R Boiling R 
B, CR, D, HR, P, R, 8, T, W Room R R R R R_— R | Room R R R RB R | Room R 
| | Room Rk | Room R 
Boiling R 
B, CR, D, HR, R, W | | 
B, C, T | Room R R® R® R® R_ R® Room K R K Room R R R_ R | Room R 
| .0065 <.004 | <.001 
Boiling R R R R Boiling R R R Boiling R 
<.004 <004 <015 015 <.004 <.004 0.065 
B, C, CR, P, R, 8, T, W Room R R R R R R | Room R R R Room R R R R | Room R 
| Boiling R R R RK Boiling R R R Boiling R 
0.065 
R, W | B,C. CR, D, HR, P, R, 8, T, W Room R K R R R Room R Room R R R Room R 
| <.005 <.005 <.010 <.010 .046 0.271 <.005 <.01 <.01 02-08 <.005 <.005 <.005 
| Boiling R R Boiling R Boiling R Boiling R 
<.005 01-03 0.24 0.64 0.43 005 <.030 <.001 
~ | Room R R R R R Room R Room RR | Room R 
| <.005 <.005 <010 <.010 .046 0.271 <.005 <01 .02-.08 <.005 <.005 <.005 
Boiling R R Boiling R Boiling R Boiling R 
<.005 01-03 0.24 0.64 0.43 <.005 <.030 <.001 
B, C, CR, R, 8, T, W | Used for bearings in order to prevent oil corrosion | Room R 
R, W | B,C, CR, D, HR, P, R, 8, T, W Room R R R R R R | Room R R R R R Room R R R R | Room R 
Boiling R R R R R | Boiling R R R R R Boiling R R R R | Boiling R 
R,W | B,C, CR, D, HR, P, R,8,T,W | Room R R R R R R | Room R R R R R Room R R R R Room R 
Boiling K R K R R_ R | Boiling R R R R R_ Boiling R R R_ R | Boiling R 
RW | B,C, CR, D, HRP. R,8,T. W R R R | Room B | tem R RR R | Room R 
Boiling R R R R R R | Boiling R R R R R Boiling R R R R_ | Boiling R 
C, CR, D, R, 8, T, W | Room R R R007 R  R R.0012\ Room R R.0012 | Room R 
Boiling R R K | 212° F R —_—-R.0012 R.007 
B, C, 8, T, W Room R R R R R R Room R R R R R Room R 
| Boiling R R R | Boiling R R RR! 
| C, CR, R, 8 T, W | Room R.0002 R.0005 R.00i R.001 R.001 R.001 
| Boiling R.0005 R.002 R.002 R.003 R 
| B, C, CR, R, 8, T, W Room R R.002 R R R R | Room R.006 RO12 R012 Room R.020 
| Boiling R R R R R 212° F R.006 
| B,C, 8, 7, W | Room R R RK R R_— RB | Room R R R Room RK 
| Boiling K K R R &B | Boiling R R 
B, C, CR, R, 8, T, W Room R K R R | Room R.006 Room R.020 
Boiling K K R R R 212 F. R.036 
B, C, CR, R, 8, T, W Room R RO2 R R | Room ROD Room 
Boiling kK R R R R 212? F. R.036 
Rk, 8, W Primarily used for furnace elements and mercury switch electrodes 
| B,C,CR, | Room R R R R R | Roos R R R R | Rom R Room 
<010 <010 <.010 <.005 <.005 .080 <.005 <.005 <.010 <.030 <.045 | <.010 <.005 
Boiling K Boiling R | Boiling 025 Boiling R 
| <.010 .003-.03 .002-.2 <.020 <.035 .130 <.005 
HR, P, Room K R R R Room Room R 
<.010 <010 <.010 <.005 <.005 .080 <.005 <.005 <.010 <.030 <.045 <.010 <.005 
Boiling R R R Boiling R x | Boiling 025 Boiling K 


Riverside, N. J.; 


alloys are available from such companies as the follow ing: American Brass Co., Waterbury, Conn.; Bridgeport Brass Co., Bridgeport, Conn.; Bristol Brass Cc 


Scovill Mtg. Co., Waterbury, Conn.; Seymour Mfg. Co., Seymour, Conn. ; Wolverine Tube Co., Detroit, Mich, 
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ng Equipment 


Acetic Acid Phosphoric Acid Sedium Hydroxide Sodium Hypochlorite Resistance 
emp. 0.5% 10% 80° 100% | Temp. 10° 85% Temp. 0.5% 70°; Temp. 5% free Cl free Cl Heat Abrasion 
| | 
oom RR  R- R | Room R  R_ R | Room R RR | Room R | Fair 255 
oiling R R R R Boiling R Boiling R 
oom R R | Room R | Room R R R|Rom  R | Fair 256 
oiling R R R R_ | Boiling R | Boiling R 
oom R R R R Good Good 257 
oiling R R R R 
| Good Good 258 
Good 259 
oom R R R R_ | Room R R R_ | Room R R R | Room R R Good Poor 260 
oiling R R R R Boiling R R R_ | Boiling R R R | Boiling R R 
oom R R R- R_ | Room R  R_ R | Room R R Ri. Good Fair 261 
.002 .0004 .0003 | 
oiling R R R R Boiling R R Boiling R R R | 
002 0084 026 O82 S816 
com R | Room R | Room R RR Good | Fair | 262 
0015 .0002 
oiling R R R R Boiling R R R Boiling R R R 
OO18 = OO17 0015 
oom R® R® R® R® | Room R RY OR | Room R R Room R R Good | Fair 263 
l j 1 
oiling R® R® Re Rw | Boiling R Boiling R R R_ | Boiling 
0014 .003 0.48 
oom R  R  R_ | Room R  R_ R | Room R R | Fair Good 264 
.0036 0005 0014 .0003 
oiling R R R R Boiling R R Boiling R R | 
0045 4 28 050 
Poor 265 
oom R R R R Room R | Fair 266 
oiling R R R R | 
oom R R RR | | Room R Fair 267 
oom R Room R Fair 268 
oiling R | Boiling R 
269 
oom R R® R R Room R R R Room R R R Good Good 270 
<. | 
oiling R R R R Boiling R R Boiling R R R 
<.004 <.015 <.091 <.001 <.001 | 
oom R R R- R_ | Room R  R- R | Room R RR | Good | Good 271 
oiling R R R R Boiling R R R Boiiing R R R 
<.001 <.001 <.001 | 
oom R R R R Room R R R Room R R R Good Good 272 
<.005 <.005 <.01 <.005 <.005 <.005 <.01 <.0001 <.0001 <.0001 
oiling R R R R | Boiling R R R 
<.00i <015 <.015 <.010 <.0001 <.0001 <.005 
oom R R R R_ | Room R Room R R R Good Good 273 
<.005 <.005 <01 <.005 <.005 <.005 <.01 <.0001 <.0001 <.0091 
oiling R R R R Boiling R R R 
<.001 <.015 <.015 <.010 <.0001 <.0001 <.005 
oom -8 & Poor Poor a74 
oom R R R R Room R R R | Room R R R | Room R R Good | Good | 275 
oiling R kK R R Boiling R R R Boiling R R R | Boiling R R 
oom R R R R Room R RR | Room R R R | Room R R Good 276 
oiling R R R R Boiling R R R | Boiling R R R 
oom R R R_| Room R | Room R | Room R R Good Good 277 
oiling R R R R_ | Boiling R RR | Boiling R R R_ | Boiling R R 
oom R R R Room R R Room R Fair Poor | 278 
212° F. R R | 
oom R R Room R oR Room R R R|- Poor Poor 279 
Boiling R R Boiling R R R 
Room R.001 R.001 R.002 | Poor 280 
Boiling R.001 R.002 R.004 | 
oom Room R R | Room R Fair Poor 281 
212° F. R R 
Loom R R Room R R Room R Poor Poor 282 
Boiling R R } 
oom R.020 ROIS Room RK R Room R Fair Poor | 283 
212° F. R R 
{oom R.020 =R.O18 Room R R | Room R Fair Poor 284 
212° F R R 
Good Fair | 285 
R R  R_ R_| Room R  R_ R | Room R Good | Good 286 
005 <.005 <.005 <.005 | <.005 <.005 <.005 <.0001 <.0001 <.0001) 
soiling R R R | Boiling R R R_ | Boiling R R | 
<.005 <.005 <.005 <.010 | <.0001 <.001 <.005 
200m R RK R R Room R R R Room R R R Good Good 287 
<.008 <.005 <.005 <.005 | <.005 <.005 <.005 <.0001 <.0001 <.0001 | 
soiling K R R R Boiling R R_ | Boiling R R RK | 
<.005 <.005 <.005 <.010 <.0001 <.0001 <.005 | 


stol Brass Corp., Bristol, Conn.; Chase Brass & Copper Co., Waterbury, Conn.; Mueller Brass Co., Huron, Mich.; New England Brass 


Composition 

“Essential nominal chemical com- 
position” refers to the principal con- 
stituents and the approximate pro- 
portion present. When “Fe” is 
shown without percentage it may be 
assumed that it represents the bal- 
ance of the composition. 


Forms Available 
B = bars 

C = castings 
CR = cold rolled 
D = drawn 

HR = hot rolled 
P = plates 

R = rods 

S = sheets 

T = tubes 

W = wire 


Methods of Fabrication 
B = brazing 

DD = deep drawing 

F = flanging 

R = riveting 

W = welding 


Corrosion Data 

R indicates that the metal or alloy 
should give reasonably good recist- 
ance under the conditions of cencen- 
tration and temperature specified, 
but it does not imply any guarantee 
of satisfactory service. The figures 
following the R are the reported re- 
sult of laboratory corrosion test in 
inches penetration per year. Where 
space is left blank either there are 
insufficient data available to indicate 
the extent of resistance or more com- 
plete information concerning the ser- 
vice required is necessary. 


Footnotes 
Superior numbers refer to footnotes. 
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Continued Metals and Alloys 
Machin- Metheds 
Ne. Material Manufacturer Escontial Composition, ing of 
Qualities Fabricatien 
288 Munts ‘Gens rally available Cu, 60; Zn, 40 Good B, DD, F R, 
289 National Alloy 40 “National Smelting Co., Cleveland, Ohio Al; Cu, 4 Good | | Castin 
290 National Alloy 40 M ‘Notional Smelting c 0., ‘ ‘leveland, Ohio Al; Mg, 4 | Fair 1 Cs Castir 
201 National Alley 42 National Smelting Cc o., ( Sovelend, Ohio Al; Cu, 4.0; Si, 2.0 | 
92 National Alley 70 S Notional Smelting C o., Cleveland, Ohio Al; Si, 7.5 Fair | Castir 
“3 National Alley 5 Si National Smelting Co., Cleveland, Ohio Al; Si, 5.0 | | 
24 National Alloy Red X 10 National Smelting Co., Cleveland, Ohio Al; Si, 10; Cu, 1.5; Mn, | 0.6, Mg, 05 Good Castir 
295 National Alley Y National Smelting Co., Cleveland, Ohio mv Cu, 4; Ni, 1.5, Mg, LS Good Castin 
206 National Aluminum 99+ National Sucking Co., ( ‘leveland, Ohio Al; 99+ Poor Castin 
297 National Aluminum 98-99 | National Smelting Co., . Cleveland, Ohio Al: 98-99 Poor | Castir 
29s Naval Brass | Generally available 2 Cu, 60; Zn, 39.25; Sn, 0.75 Fair | D. D, R. 
299 Nichrome V Driver Harrie Co., Harrison, N. J. Ni, 80; Cr, 20 | Good B. DD. F, RW W | ‘'B, CR 
a | International Nickel Co., New York, N. Y. Ni, 99.4; C, 0.1; Cu, 0.1; Fe, 0.15: Mn, 0.2; Si Fair B, DD, F, R, W | B,C, 
301 | Nickel Clad Steel "Lukens Steel Co., Coatesville, Pa. Ni, 99.4; C, 0.1; Cu, 0.1, Fe, 0.15; Mn, 0.2, Si, 0.05 For | F.RW HR, I 
302 Niche! Silver 18° | ‘Generally available “| Cu, 65; Ni, 18; Zn, 17 | Pair DD, F.R, W B, 
303 Nickel Silver 18% | Generally available Cu, 55; Zn, 27; Ni, 18 Fair B, DD, F, R, W RW B,C, 
Driver Harris Co., Harrison, N. J. Ni, 80; Cr, 14; Fe, 6 | Good DD,F.R, W | B, CF 
0 Scomet Engineering Co., New York, N. Y. Cu, 99.985 | RW | BC, 
106 Olympic Bronze Chase Brass & Copper Co., Waterbury, Conn. Cu. 96; Si, 3: Za, 1 | DD, F,R,W | B,C, 
07 —- PD CP Copper Phelps Dodge Copper Pro. Corp., New York, N. Y. | Cu, 99.985 =a | Fair B, DD, F, R, W | B,C, 
308 Palladium Baker & Co., Newark, N. J. Pd, 99.991 Poor B, DD, F,R,W. B,C, 
109 Phosphor Bronze A Generally available? Cu, 94.8-95.5; Sn, 4.3-5.0; P Baie B, DD, F, R, W | B, CE 
Phospher Bronze Generally available? we Cu, Sa, 7 7.00-9.00: P, 0.03-0.: 25 
311 | Phosphor Broase D Generally available" Cu, 89.5-90; Sn, 10-10.5: P | Fair B, DD, F,R, W | B, CI 
Phosphor Bronze F. C. Generally available Cu, 88; Zn, 4; Sn, 4; Pb, 4 “Good B B. CI 
313 | Phesphorized Admiralty Scovill Manufacturing Co., Waterbury, Cone. Cu, 70; Zn, 29; Sn, 1; P. .03 Fair B,DD,F,R, WT 
si4 Pioneer Pioneer Alloy Prod. Co. Cleveland, Ohio Ni, 65; Cr; Mo: Fe 7 Good 
315 Platinum Baker & Co., Newark, N. J. Pt, 99.99 Poor B, DD, F,R,W B,C, 
316 Platinum J Bishop & Co. Malvern, Pa. Pt, 99.95 Poor DD, F, R, W BC, 
317 Red Brass Ge available | “Cu, 85; Zn 15 Ger DD. F, R, W CI 
Rhedio Platinum Beker & Co., Newark, N. J. “Pt; Rb, 5-40 Good DD, F,R, WB, C, 
Reefley Amer. Smelting & Ref. Co., New York, N. Y. Pb; Sn, 0.25; Ca, 0.02, Mg, 0.02; Bi, 0.02 Fair | ‘CRI 
Silver, Fine Baker & Co., Newark, N. J. 99.9+ 
321 | Sitver, Fine Handy & Harman, Bridgeport, Conn. | Ag, 99.9+ Fair DD F,R, WBC, 
322 | Stellite 1 Haynes Stellite Co., Kokomo, Ind. | Co; Cr; W | Poor BL W C, we 
23 6 Haynes Stellite Co, Kokomo, Ind. | BW Weld 
324 Super Nickel Clad Steel Lukens Steel Co., Coatesville, Pa. | Fair. FY RW HR, 
325 Tantalum Fansteel Metallurgical Co orp., N.C *hicago, | Ta, 99.94 Poor DD, F, D, 
$26 Tebin Bronze Asserless Brass Co., Waterbury, ( enn. u, Cu, 60; Zn, 39.25; Sn, 0.7 5 B, Fr, al ‘B,C 
327 | Tephet A Wilbur B. Driver Co., Newark, N. J. “Ni, 80; Cr, 20 
325 Tungsten P. R. Mallory & Co., Indianayelis, ‘Ind. “W, 99.8-99.9 Por RS 
120 Volverine Comm. Bronze Wolverine Tube Divisien, Detroit, Mick. | Cu, 90; Zn, 10 “Baie DD | T 


No measurable 
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penetration, 


"Coin (Ag, 90; Cu, 10), 
; Phelps Dodge Copper Products Corp., New York, N. 


sterling (Ag, 92.5; Cu, 7.5), and clad are also tan 
¥.; Revere Copper & Brass, lnc., 


New York, N. 
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th 
/ 
” 
‘ 
at 
f 
tee: 
“lhe 
: é 
ive 


for Construction of Chemical Engineering 


| Sulphuric Acid | Hydrochloric Acid | Nitric Acid | Ace 
oom Temp. 05% 25% 10% 25% 60% 95% Temp 0.25% 1% 5% 20% Cone. Temp. 0.5% 5% 20% 635° Temp. 0.5% 
‘High strength, casting alloy 
Castings of moderate corrosion resistance 
Castings 
| ( estings 
| Castings = 
C estings 
| D. D, R, T. W Applications include valves and condenser tube shests a | 
uinid bnssssatenpomanianal Room R R R R R R | Room R R R R | Room R R R R Room R 
| Boiling R R Boiling R R | Boiling R R | Boiling R 
F,R,W | | Rom K K R R R_ | Room R | Room R 
<.005 <.005 <.005 <.005 <.010 0.070 <.005 <.010 <.015 040 .060 <.010 <.005 
Boiling R R | Boing K K | Boiling R 
| 016 035 | <.005 
HR, P,S Room R R R R R R R R R Room Room R 
| <.005 <.005 <.005 <.005 <.010 0.070 005 <.010 <.015 040 060 <.010 ‘pores: <.005 
Boiling R R iling R R Boiling R 
O10 O1-.08 O16 035 <.005 
F,R, W | B, C, CR, D, P, R, 8, T, W Room R R R R R R | Room R R R R R | Room R 
Boiling R R R R | Boiling R R R R Bowling | R 
F,R,W B, C, CR, D, P, R, 8 Room R R R R R | Room R R R R R ‘Room R 
Boiling R R R R Boiling R R R R Boiling R 
F. R, W | B, CR, HR, P, Rk, 8, W | of organic acids i in food and dairy products, and oxidations at high temperatures. zs sed as ‘sheath f ter wire elements in heat- 2 
evices 
Ww B,C, “CR, D, AR, P, RS 8, T, W | Imanune ‘a attack of dilute sulphuric acid and acetic acid in complete absence of air. In general copper con be used with dilute ecids and 
caustic alkalis 
F,R,.W | | Rom R- — - | Room R 
Boiling R R | Boiling R | Boiling R 
F,R, W | B,C, D, CR, HR, R, T, W a ine ple k of dilute sulphuric acid ond acetic acid in ‘complete ehevace of air. In general copper can be used with dilute acids and 
| caustic is | 
'F,R, W | B,C, CR, D, BR, P, R, 8, T, W | Room R R R RR R | Room R R R RR | Room R R RR | Room R 
Boiling R R R R R Boiling R R R R Boiling R R Boiling R 
F, R, W | B, CR, D, P, R, 8, T, W Room R R RK R R R= Room R R R R R Room R 
Boiling R R R R | Boiling R R R R Boiling R 
F,R,W  B, CR, D, P.R,8, T, W | Room R R R R R R RR ~ | Room R 
Boiling R R R R Boiling R R R R Boiling R 
 B,CR, D, P, R,8 Room R R R R_ R | Room R R R RR Room R 
Boiling R R R R | Boiling R R R R Boiling R 
Primarily fer condenser and heat tubes : 
| 
.F,R, W 'B, C, CR, D, HR, P, R, 8, T, W Room R R R R R R Room R R R R R Room R R R R | Room R ae 
Boiling R R R R R R Boiling R R R R R Boiling R R RK R Boiling RK . 
.FL.R,W B,C, CR, D, HR, P, R,8,T,W | Room R R R R R | Room R R R R R Room R R R R Room R 
Boiling R R R R R R | Boiling R R R R R Boiling R R R R Boiling R 
7A 4 W B, Cc R, D, P, R, 8 “Primarily and for condenser ond heat exchanger tubes, piping, flexible hose 
‘ Fr R, W B, C, CR, D, HR, P, R,8,T,W | Room R R R R R R | Room R RK R R R Room RK RK R R Room R 
Boiling R R R R R R Boiling R R R RK R Boiling R R Rk R_ | Boiling R 
CR, R, T Room R.0005 R.001 R.002 R.003 
Room R R R R R R “Room R R R R R Room R 
Boiling R R R R Boiling R 
.F,R,W B,C, CR, D, P, R, 8, T, W Room R R R.OOO7 R R R Room R R R R R Room R 
158° F R R.0047 Boiling R R R R R Boiling R 
C, weld rod Room R R R R R R Room R 
Boiling R 
“Weld rod Rom R R R R R Room R 
Boiling R 
Room R R R | Room R R R RR 
Boiling R R R R Boiling R R R R | . 
DRST,W Rom RY R® RY Room R® R® R® R®| Room R® R® Room 
Boiling R® R® Re R | Boiling RY R® R® Boiling R® R*® Boiling 
W r B, CR, D, HR, P, R, 8, T, W Used largely for its sesistanse to corrosion by sea water and for welding red : 
D, HR, R, W Room Room R R R_ Room K : 
Boiling R R R R_ Boiling R 
Rk, 5, W Primarily used for electrical contacts and furnace elements 
|T 


: wag * Available from such companies as the following ; American Brass Co., Waterbury, Conn.; Bridgeport Brass Co., Bridgeport, Conn.; Bristol Brass Corp., Bristol, 
; Secovill Mfg. Co., Waterbury, Conn. ; Seymour Mfg. Co., Seymour, Conn. ; Wolverine Tube Co., Detroit, Mich. 
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Nitric Acid Acetic Acid Phosphoric Acid Sedium Hydroxide Sodium Hypochlorite Resistance 
np. 05% S% 20% 65°, Temp. 0.5% 10, «(100% Temp. 10% 85°) Temp. 0.5% 50% 70° Temp. 5° free Cl 20% free Cl Heat Abrasion | 
288 
Fair 200 
291 
Fair 292 
293 
Good 294 
Good 295 
Poor 296 
BG m K K R K Room R RK R K | Room R- R R | Good Poor 299 
ng K a R Boiling R R R R Boiling R R R ‘ 
m R Room R R RK R Room R R R | Room R R R Good Good 300 
<.010 <.005 <005 <015 <.005 <.005 <.005 <.015 <.0001 <.0001 < 000 
Boiling Rk K K R Boiling R R R | 
<005 <0 <020 <015 | <.0001 <.0001 <.005 
m K Room RK RK R R Room R R R Room R R R Good Good 301 
010 <005 <005 <015 <.005 <.005 <.005 <.015 <.0001 <.0001 <.0001 
Koiling K RK RK R Boiling R R 
<005 020 <.0001 <.0001 <.005 
Room | Room R R | Room K R  R | Room K Fair Ge 302 
Borling R R R KR Boiling kK R R Boiling R R R Boiling R 
Room RK RK RK R Room RK R | Room R R R Room Fair Good 303 
Boiling RK R R R Boiling R R | Boiling R R 
sheath for wire elements in heat Good Poor 304 
an be used with dilute acids and | Fair Fair 305 
m K Room K R R R Room R RR | Room R 306 
Boling R K Boiling RK Boiling R 
an be used with dilute acids aad Fair Fair 307 
KR Room R R | Room R | Room R R | Room R Good 308 
ng R RK Boiling RK RK R K Boiling R R R_ | Boiling R RK R_ | Boiling R RK 
Room RK RK K R | Room K R R | Room R R R | Reom R Good 309 
Boiling kK R R K Boiling kR Boiling R 
310 
Reem R R RR | Room R RR | Room R RR | Room R Good 311 
Boiling kK RK K R Boiling R Boiling R 
Room K kK RK R Room K RK R Room R R R Room R Good 312 
Houding K K K K Boiling R Boiling R 
Good Fair 313 
Good 314 
KR | Room K | Room R | Room R | Room R R Good Poor 315 
he K K K K Boiling K RK K R Boiling R R R_ | Boiling R R R | Boiling R R 
R R K KR Room kK R R R Room R R R | Room R R R | Room R R Good Poor 316 
‘e R R R R Boiling K K RK R Boiling R R R_ | Boiling R R R 
Fair Fair 317 
mi KR K R K Room K R R R Room R R R | Room R R R Room R R Good Good 318 
ne K K R R Boiling R K RK RK Boiling R R R Boiling R R R Boiling R R a 
Room R.001 =R.002 R.003 Fair 319 
Room K R R R Room R R R | Room R R R 320 
Boiliug R RK R RK Boiling R Boiling R R R od 
Room RK R* K RK Room R R R Room R 4 R | Poor Poor 321 
Boiling R RK R R Boiling R R R 7 
Room K R® R Rk | Room R® | Good Good 322 
Boiling K R 
Room K K K R Good Good 323 
Boiling R R.003 R 
324 
R® R® R® Room R® R® R® R® Room R® R ‘Room R™ Poor Fair 325 
326 
K R K K Room K RK kK K Room R Room HK R R Good 327 
R K K K Boiling K R RK RK Bouing R R RK 


mngineering Equipment 


Composition 

“Essential nominal chemig 
position” refers to the prin 
stituents and the approxi 
portion present. Whe 
shown without percentag: 
assumed that it represent 
ance of the composition, 


Forms Available 
B = bars 
C = castings 


CR = cold rolled 


D = drawn 

HR = hot rolled 
P = plates 

R = rods 

S = sheets 

T = tubes 

W = wire 


Methods of Fabrication 
B = brazing 

DD = deep drawing 

F = flanging 


R = riveting 
W = welding 
Corrosion Data 


R indicates that the meta ¢ 
should give reasonably gow 
ance under the conditions 
tration and temperature 
but it does not imply any m= 
of satisfactory service. 1 
following the R are the reper 
sult of laboratory corrosi 
inches penetration per year. * 
space is left blank either 
insufficient data available: 
the extent of resistance or mm 
plete information conce ming 
vice required is necessary. 


Footnotes 
Superior numbers refer to fo 
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Post-War Industry 
in the Making 


SIDNEY D. KIRKPATRICK Editor, Chemical & Metallurgical Engineering 


Chem. & Met. INTERPRETATION 


Corrosion-resistant metals and alloys have made possible the suc- 
cessful commercial development of the vapor-phase process for the 
nitration of petroleum hydrocarbons, thereby producing basic raw 
materials for future chemical industries. The nitroparaffins and their 
derivatives are already demonstrating their usefulness in a wide 
range of chemical and process applications. This article is the first 
to describe their production in the new model plant at Peoria, IIl., 
and to show by typical flowsheets how chemical engineers are using 
these versatile materials to produce many valuable derivatives. 
Other equally important applications await exploration. —Editors. 


FAMILY of organic chem- 
icals is making its bid for indus- 
trial recognition. A few years ago 
they were regarded as laboratory 
euriosities—new playthings for the 
research chemists and molecule jug- 
glers. Today the nitroparaffins are be- 
ing shipped in tank cars to serve as 
the basic raw materials for new indus- 
tries. Exploratory research is con- 
tinuing to develop hundreds of new 
derivatives and many of these are 
finding jobs as building stones in 
present and post-war projects. Thus 
the whole development is following 
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the familiar pattern of industrial 
growth as an entirely new field of 
organic chemistry widens its circles 
of usefulness and influence. 

How many of us realize, however, 
that the nitroparaffin industry itself 
would searcely have been possible 
had it not been for the modern cor- 
rosion- and heat-resistant materials 
available for plant and equipment 
construction? A new process of 
vapor-phase nitration required the 
handling of nitric acid at tempera- 
tures far above its boiling point—a 
field in which there was practically 
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Hidden away in one corner of one of the huge works of 
the Commercial Solvents Corporation is this interesting 
unit for the vapor-phase nitration of parafffn hydrocarbons 


no experience on which to draw, The 
problem was further complicated by 
the reaction products that behaved 
badly at high temperatures. Fortu- 
nately in the period direetly after the 
first World War we had learned a 
lot in this country about the use of 
high chromium iron and the chrom- 
ium-nickel steels. It was this knowl- 
edge, increased by costly research and 
experimentation, that made possible 
the construction of the first commer- 
cial plant in the world to produce 
the nitroparaflins by vapor phase 
nitration. It has been in commereial 
operation since April, 1940. At pres- 
ent it produces the four best known 
of the NP’s—nitromethane, nitro- 
ethane, 1l-nitropropane and 2-nitro- 
propane—as well as approximately 
20 of their important derivatives. 
As is well known to most Chem. & 
Met. readers, the vapor-phase nitra- 
tion process has been based on re- 
sults of research at Purdue Univer- 
sity carried out during the past dozen 
years by Prof. Henry B. Hass and 
his associates in the Purdue Research 
Foundation. About 1935 the Commer- 
cial Solvents Corp. arranged with the 
Purdue Research Foundation for the 
commercial exploitation of the vapor- 
phase nitration process. Research on 
this process was started immediately 
in the corporation’s laboratories at 
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Terre Haute, Ind., and at the same 
time various fellowships were estab- 
lished at Purdue University, prin- 
cipally to work on the derivatives of 
the nitroparaffins. 

By 1937 the project was ready for 
its first pilot plant, which was set up 
in Terre Haute. Experience thus ob- 
tained led to the design and construe- 
tion during 1939 of the first ecommer- 
cial plant at Peoria, Ill. It was built 
by E. B. Badger & Sons of Boston as 
a self-contained unit, dependent 
only upon the general plant for 
steam, water, electricity and sewer 
facilities.’ 

Construction was unusually costly 
due, as previously mentioned, to the 
large amount of expensive alloys that 
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were required to resist the severely 
corrosive conditions. As is so often 
the ease, laboratory corrosion tests 
were not generally applicable to plant 
conditions. Henee it was necessary to 
carry on considerable experimenta- 
tion in the construction of the pilot 
plant. To get the benefit of as much 
experience as possible from the metal 
suppliers, the stainless steels and 
other alloys were purchased from a 


'\ much larger plant is on the drafting 
bourds for post-war construction. K 
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number of different manufacturers. 
All were given an opportunity to 
test out their products and to bid for 
part of the business. This process of 
splitting up the contract proved to 
have both advantages and disadvan- 
tages. It helped the corporation's en- 
gineers as well as the suppliers to 
evaluate the materials under condi- 
tions of actual service. In a few eases, 
however, inexperienced concerns 
found it necessary to replace their 
products and costly delays resulted. 
No single alloy was found to be out- 
standing for all applications. Some 
large pieces of equipment made of 
alloys that satisfactorily handled hot 
vapors were seriously damaged by 
superheated nitrie acid in liquid 
phase. In other instances the reverse 
happened. Gradually, however, the 
eorrosion problems that appeared to 
present almost insurmountable diffi- 
culties have been overcome. 

Long-range corrosion studies are 
still being conducted in the Peoria 
installation. It is not ureommon to 
find different sections of various ¢ol- 
umns composed of different alloy 
steels. Likewise, performance studies 
are being made in nearly every place 
where spare pieces of equipment have 
been installed or where duplicate 
units ean be used for the same pur- 
pose. Thus the equipment as well as 
the materials of different manufac- 
turers are being studied. 

The process used at Peoria for the 
commercial production of the nitro- 
paraffins consists of three steps or 
stages: (1) The highstemperature 
nitration of propane in vapor phase; 
(2) separation of reaction products 
and recovery of unreacted materials 
for reeyeling and (3) fractional dis- 
tillation and purification of the nitro- 
paraffins. Thus it will be seen that 
the two principal raw materials are 
propane and nitrie acid. Both are re- 
ceived at the plant in tank ears, the 
tormer coming from a mid-continent 
petroleum refiner and the acid from a 
neatby chemical manufacturer. 
Chrome-iron tanks are used for the 
storage of the nitrie acid, which is 
pumped to process in Labour cen- 
trifugal pumps, also of chrome iron. 

The nitration unit itself, or re- 
actor, as it is ealled, is housed be- 
tween reinforced masonry walls and 
eonsists of a gas-fired, refractory- 
lined furnace built by the Surface 


Aluminum storage tanks, stainless steel 
fractionating towers and piping. asbes- 
tos-cement buildings—help the chemical 
engineer to solve corrosion problems in- 
volved in nitroparaffin manufacture 
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Combustion Co. Here the nitric acid 
is heated to about 400 deg. C. and the 
vapors are mixed with propane under 
pressure of about 150 psi. The highly 
exothermic reaction takes place in- 
stantly- and unless the products of 
the reaction are rapidly cooled, there 
is a progressive oxidation of the 
hydroearbons to CO and CO: This 
cooling is accomplished with water in 


a long tubular heat exehanger and 
condenser. 

In addition to the nitroparaffins 
the condensate contains water intro- 
duced with the nitrie acid and that 
formed by the reaction. Nitro- 
paraffins still remaining in the gas 
are removed by counter-current serub- 
hing operations, after which the 
crude NP’s are recovered from the 


scrub liquor and condensate by steam 
distillation.\The erude nitroparaffins 
are decanted from the condensed 
steam and separated into the indi- 
vidual components by eontinuous 
vacuum distillation and fractiona- 
tion. As will be noted from the ac- 
companying flow diagram (Fig. 1), 
there are six fractions—the four com- 
mercial NP’s—nitromethane, nitro- 
ethane, 1-nitropropane and 2-nitro- 
propane—and the low and high boil- 
ing fractions. Nitration gases from 
the condenser and nitroparaffin ab- 
sorber contain unreacted propane 
and oxides of nitrogen which are re- 
covered and recycled. 

Suecessful operation of a contin- 
uous vapor-phase nitration plant re- 
quires the maintenance of uniform 
temperatures, pressures and flows 
throughout the system. The nitration 
process, the product condensation 
and reeovery, the distillation of the 
erude paraffins and the recovery and 


Chrome-steel tanks for nitric-acid storage 

in foreground. Notice also concrete 

barriers shielding the gas-fired furnace 
in which the nitration is effected 


Open-type construction made possible by 
use of corrosion-resist materials 


reeyeling of the unconsumed react- 
ants must all operate steadily and in 
constant balance with one another. 
This ean only be aceomplished by 
complete instrumentation and maxi- 
mum use of automatic control. Some 
idea of the magnitude of the control 
problem and the number and variety 
of the instruments needed can be 
gathered from the fact that the con- 
trol panel for the Peoria plant is 
nearly 50 ft. long and eontains 30 
recording and controlling instruments 
and over 50 indicating devices, in ad- 
dition to the numerous automatic 
controls that make it possible for 
two men per shift to operate the en- 
tire plant. 

Before deseribing the adjoining 
plant for the production of deriva- 
tives, it may be of interest to list 
some of the many rapidly increasing 
uses for the nitroparaffins themselves. 
We naturally think of them first as 
solvents for they have much in their 
favor in this field. They are medium- 
hoiling, mildly odored and _ have 
strong dissolving power for many 
diffieulty soluble materials. For ex- 
ample, the nitropropanes will dis- 
solve hundred of waxes, natural res- 
ins and gums, tars and pitches, eoat- 
ing materials, oils, fats, dves and 
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organic chemicals. Sometimes the 
solubility is inereased (“activated”) 
by the presence of alcohol. As solv- 
ents for cellulose acetate, they have 
certain advantages over low-boiling 
materials that eause poor flow or 
“blushing” of lacquers and over the 
high-boiling, slowly-evaporating solv- 
ents that delay the final hardening ot 
the film. The nitroparaffins are among 
the most powerful solvents known 
for vinyl acetate-vinyl chloride poly- 
mers and can be advantageously used 
with the higher ketones in most vinyl 
resin-solutions. 

Immediately adjoining the NP 
plant is the large three-story build- 
ing in which many of the more im- 
portant chemical derivatives are now 
being manufactured. As will be noted 
from the accompanying illustrations, 
the equipment in this plant is that of 
a thoroughly modern factory for the 
production of fine chemicals. At pres- 
ent approximately 20 derivatives are 
being made at Peoria but the plant 
has been equipped to provide ex- 
treme flexibility in all of its opera- 
tions. 

Typical of the amino-hydroxy de- 
rivatives, of which five are now pro- 
duction, is the manufacture of 2- 
nitro-2-methyl-l-propanol shown in 
the accompanying flow diagram (2). 

Typical of the animo-hydroxy der- 
ivatives, of which five are now pro- 
duced at Peoria, is the manu- 
ture of 2-amino-2-methyl-1-propanol 
shown in Fig. 3. This is one of the 
most versatile of the emulsifying 
agents available today for the prep- 
aration of water dispersions of fats, 
oils, waxes and resins. Cosmetic 
creams and lotions made from this 


Below—Many new nitroparaffin deriva- 
tives are made in this model chemical 
plant 


product are said to show exception 
ally high stability in respect to color 
and consistency. Comparable advan- 
tages are claimed for automobile 
cleaner-polishes, shoe and leather 
dressings, mineral oil emulsions and 
other textile finishing compounds. 
The amino-hydroxy derivatives also 
readily undergo a variety of chem- 
ical reactions and are therefore 
widely used in synthesis. 

One of the simplest of chemical 
compounds—in the borderland be- 
tween the organie and inorganic king- 
doms—is hydroxylamine, 
It has been known for many years 
as a useful, active reagent for chem- 
ical synthesis but its application has 
been restricted because of its high 
price and limited availability. Now, 
however, it can be readily made in 
the form of its salts merely by the 


Above—Control panel almost 50 ft. long. 
with 30 controlling devices and over 50 
indicating devices 


hydration of nitropropane the 
presence of an acid (See Fig. 4). 
The cheapest of these salts now avail 
able is hydroxyl ammonium acid sul- 
phate, This is an economical base for 
the synthesis of dyestuffs, pharmes 
ceuticals, resins, flotation agents and 
many other organic chemicals. In re 
actions where high purity is of im 
portance, hydroxyl ammonium sul 
phate, produced by reaction with 
methanol (See Fig. 5) is reeom 
mended. 

These are only a very few of many 
derivatives of the NP’s that are being 
made at Peoria or in the Terre Haute 
plant of Commercial Solvents. They 
will doubtless suggest some of the 
other processes and applications 
which are daily extending these prod 
ucts into ever wider fields of useful 
ness. 


Below—This maze of piping is required 
to maintain uniform temperature, pres- 


sure and flow of materials 
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FORD Makes Magnesium 


GERALD ELDRIDGE STEDMAN webster Hall, Detroit. Mich. 
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“Somewhere in Michigan” another plant gets under way for the com- 
mercial production of the silvery white metal that means so much to 
our war effort. Behind this development lies the keen personal inter- 
est of Mr. Henry Ford, who was among the first to put the new light 
alloys of magnesium to practical application on a large scale. Behind 
it also lies the genius and resources of the chemical and metallurgical 
laboratories of the Ford Motor Co., which accepted the government's 
challenge to build and operate a plant using the ferro-silicon process 
recently described in these pages. Within the limits of voluntary 
censorship, Mr. Stedman tells a story in this article that spells addi- 
tional trouble for our enemies. —FEditors. 


Mr. Henry Ford traces his early 
interest in magnesium to his great 
triendship for the late Dr. Herbert 
H. Dow. Many years ago he bought 
the first automobile trailer to be made 
of Dowmetal. This was finally evolved 
into a fleet of chassis-less semi 
trailers, each weighing 5,700 Ib., yet 
capable of carrying three good-sized 
automobiles. This same interest in 
magnesium led ultimately, under the 
challenge of the Victory Program, to 
the building and operating of Ford's 
own foundry for molding magnesium 
alloy castings. A magneto adapter 


for aireraft engines was poured on 
Jan. 14, 1941, as the first magnesium 


Under the sheltered section of this building. the first furnace was producing magnesium while roof sections and steel framework 
were being put in place for the rest of the building. Less than sx months after the first construction work began, the first section 
of the building was virtually completed and workmen were pushing construction of the second 


IGHLIGHTING the importance of 
H aircraft in warfare, the “little 
World War” stimulated interest in 
the light alloys. Germany, in par- 
ticular, went about expanding its 
capacity for magnesium production. 
The I. G. Farbenindustrie, A.G., and 
the Wintershall potash group, who 
together provide the entire German 
output, had done so well by 1938 that 
further extension of productive ca- 
pacity was prohibited by law. Meth- 
ods of production varied, but both 
groups depended primarily upon the 
electrolysis of fused magnesium 
chloride obtained either in the waste 
liquors of the Stassfurt potash indus- 
try, or from selected carnallite ores. 
Japan, too, began to imitate its Axis 
partner in 1932, when its produetion 


was only 24 tons, but by 1938 the 
Japs were producing 1,200 tons, most 
of it by the Nichiman company at its 
Ube plant in Yamaguchi Prefecture, 
again using the electrolytic process 
on magnesium chloride recovered 
from brines or obtained by chlorinat- 
ing ealeined magnesite. 

Our own magnesium industry, as 
previously reported in Chem.d Met. 
(Nov. 1941, p. 76-85) was started 
in 1915 by several producers, but 
since 1927 the major commercial] out- 
put has come from the Dow Chemica] 
Co. of Midland, Mich. The govern- 
ment has reported that production in 
1940 had reached 6,250 tons, and 
even before Pearl Harbor plans were 
announced for multiplying this out- 
put by fifty fold. 
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casting of that now mammoth plant. 
Sad day for Hitler. 

Meanwhile, the Ford chemical and 
metallurgical laboratories continued 
to explore all phases of magnesium 
production, as well as its application. 
As the government magnesium pro- 
gram developed, it had become evi- 
dent that other magnesium produc 
tion processes would be needed to 
furnish quick and certain production 
with a minimum use of power and 
critical chlorine. A special committee 
of the National Academy of Sciences 
was formed to hunt for other meri- 
torious processes. Its conclusion was 
that the ferro-silicon process, which 
had been developed in the Canadian 
National Research Laboratory (see 
Chem.d Met., April, 1942, p. 87) 
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would give the best results with the 
minimum time-cost risk. 

On Dee. 24, 1941, the N.A.S. Mag- 
nesium Committee, headed by Dr. 
Zay Jeffries of the General Electric 
Co., and Dr. Howard W. Russell, of 
Battelle Memorial Institute, visited 
the Ford Motor Co. to find out what 
it would do about producing mag- 
nesium in quantities. Although the 
work of his own engineers had 
pointed toward the further develop- 
ment of a earbo-thermic process as 
the most promising and economic, 
Mr. Ford agreed to accept the com- 
mittee’s recommendation that the 
ferro-silicon process should be used. 
His only desire was to do what the 
government wanted done to meet its 
war needs, 

Within a week after the N.A.S. 
Committee’s visit, special iron east- 
ings were made to serve as a retort 
and experimental production of mag- 
nesium was started by the ferro- 
silicon process. This convinced Ford 
engineers that the metal could be pro- 
duced on a full production basis, 
and within three days after the letter 
of intent of the Defense Plant Corp. 
was received (Jan. 13, 1942) pile 
drivers were operating on a new 
plant site. Having no pattern to 
study in the United States or Canada, 
Ford engineers originated their own 
plan and copying the tar-paper 
eocoon shelter from the Airplane 
Engine Plant, contractors started to 
pour cement on January 27, just 


First magnesium casting made in Ford 
foundry Jan. 14, 1941 was this magneto 
adapter for an airplane engine 


Experimental production of magnesium 
was being conducted in a pilot furnace 
while construction of the magnesium 
plant was under way. Retorts of different 
alloys and various sizes were tested to 
find a retort that would produce mag- 
nesium most efficiently and economical- 
ly. Water coolers were used at first to 
condense the metal vapor, but later tests 
proved air cooling was just as efficient 


about a month after the initial ap- 
proach by the N.A.S. Committee. 

In the Spring of 1942, gas fires 
were lighted in the first furnace and 
magnesium was first produced on a 
commercial basis shortly afterward, 
less than two months after the first 
furnace brick were laid. Meanwhile, 
workmen were pushing construction 
on the next section of furnaces, and 
the smelter began its round-the-clock 
schedule to the Victory effort. 


While construction tempo was 
proceeding, retorts of varying alloys 
and sizes were tested in a pilot fur- 
nace to determine the most efficient 
mass production set-up. A 20-in. 
diameter was first tried, but the time 
required to raise the tube to the 
proper temperature was too long. 
Other diameters from 6 in. to 20 in. 
were experimented with and more 
than a thousand different runs were 
concluded to find the most economical 
methods. Eventually a retort of 22 
ft. in length, with 10-in. id., made 
from chrome-nickel steel, proved 
most satisfactory. 

The ferro-silicon process of pro- 
ducing magnesium metal is_ rela- 
tively simple—at least in outline. 


Dolomite, the naturally vecurring eal- 
cium-magnesium carbonate, is one of 
the most abundant of our limestones, 
with deposits widely scattered 
throughout the United States. Ferro- 
silicon, of course, is made in the elee- 
trie furnace from silica, iron and 
carbon. The combination of the 
dolomite and ferro-silicon, properly 
proportioned in a vacuum at a high 
temperature causes the magnesium to 
be driven off as a vapor. Coming into 
contact with a cool surface, this con- 
denses while the iron rides along on 
the coat-tails of the silicon. 

The production flow at the Ford 
plant proceeds in two stages—calein- 
ing and smelting, as shown in the 
accompanying sketch. From _ the 
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Flowsheet for the production of magnesium from dolomitic limestone by the ferro-silicon 
process as used by Ford Motor Co. A former cement plant is used for calcining the Michigan 


SMELTING PROCESS 


dolomite. Half the weight of the stone is removed as CO, during calcining 


Michigan quarries, dolomitie lime- 
stone is brought to a former cement 
plant to be dehydrated, powdered and 
caleined. The burning process re- 
moves approximately 50 percent of 
the weight of the raw stone in the 
form of earbon dioxide. 

The calcined dolomite and pre- 
crushed ferro-silieon are  propor- 
tioned into large compartment ball 
mills which have the dual function of 
powdering and mixing both materials. 
They further compact the mixture so 
that there is less tendency for segre- 
gation during storage. 

This dehydrated dolomitie lime and 
ferro-silicon mixture is stored, trans- 
ported by trucks to the magnesium 
smelting plant, where, in the briquet- 
ting unit, the dolomitie lime (mixed 
with 75 pereent of ferro-silicon in a 
ratio of slightly less than 6-to-1) is 
compressed into handy shape. The 
finished briquettes are then ready for 
the smelter. 

Ford's experience in briquetting 
glass batches was helpful in the pro- 
duction of sueh enormous quantities 
of briquettes. The nature of the ma- 
terial caused special design of aux- 
iliary equipment and presses were 
developed as rolls with briquette-mold 
recesses in them, the charge being 
formed into briquettes at the bite of 
the rolls. 

The magnesium smelting furnaces 


are arranged In a number of rows. 
Each furnace is 19 ft. high, 16 ft. 
wide, and 18 ft. long. Through the 
middle of each runs two tiers of 
Nichrome pipe, 11 to each furnace, 
banked six on the bottom row, and 
five on the top. These are the retorts. 
They are 22 ft. long, 13 ft. of which 
is in the heat zone, and 31 in. of 
which projects from each end of the 
furnace. Furnaces are designed to 
use either 10- or 12-in. id. retorts. 
These are supported inside the fur- 
nace by refractory brick arches. Split 
steel sleeves fit inside each retort on 
the ends projecting from the furnace. 
It is on these that the magnesium 
condenses and erystallizes. 

Smelting must be carried out in a 
high vaeuum. This is accomplished 
by manifolding each retort into a 
vacuum pump. A 1.5-in. pipe leads 
from each retort and into one of four 
furnace manifolds, whieh, in turn. 
lead to the floor beneath each furnace 
where they connect with four vacuum 
pumps each driven by a 5-hp. electric 
motor. These pumps, rated at 100 
cu.ft. of air per min., remove the 
air from the retorts. Metal caps 
placed over the retort ends facilitate 
in maintaining the high vacuum. 

The briquettes are preheated above 
the furnace proper before loading 
into the retort. Furnace exhaust gases 
are circulated through this area on 
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their journey to the chimney, and the 
briquettes are thus heated. As the re- 
torts open for charging, these pre- 
heated briquettes are loaded into the 
22-ft. long tubes, the load weight 
per retort being 350 lb. The end eaps 
are then attached and the vacuum 
pumps started, 

Each furnace is fired by numerous 
gas jets from each side. They burn 
purified coke-oven gas and maintain 
the necessary temperature inside the 
furnace. This heat, assisted by the 
vacuum, causes the magnesium to 
vaporize. An 8-hr. eyele releases the 
greater proportion of the metal. The 
vacuum, aside from its necessity in 
the chemical reaction, tends to draw 
the magnesium vapors to the ends of 
the retorts. Here, after some experi- 
menting with water-cooling, it was 
found that cooler air temperatures at 
the end-tube portions of the retorts 
were sufficient to cause the necessary 
condensation. The metal is deposited 
on the split iron sleeves lining the 
extremities of the tubes. 

After eight hours of firing, the 
sleeves, with their magnesium de- 
posits, are withdrawn from the re- 
torts and the erystallized metal re- 
moved. Theoretically, 20 percent of 
briquette weight should be deposited 
as magnesium. This would represent 
70 lb. of metal per charge. 

After the magnesium covered 
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sleeves have been extracted trom the 
retorts, the residue is cleaned out. 
Because of its high lime content, this 
could be used for agricultural pur- 
poses. Nothing has yet been at- 
tempted along this line. 

Because of the lack of mechanica) 
equipment, it has been necessary 
during the first few months of oper- 
ation to load, tap and clean retorts 
manually. At first, briquettes were 
not preheated, but were merely shov- 
eled into a scoop that could be fun- 
neled into each retort. Iron sleeves 
were pulled from tubes by long 
hooks. Slag was seraped out with 
long-handled hoes. The mechanization 
of these tasks is proceeding, and ad- 
ditional daily tonnage per furnace 
ean be expected from such mechan- 
ieal charging. Censorship prevents 
diselosure of magnesium smelting 
production per furnace per day, but 
it is high, and the furnace operates 


Above — Close-up of furnace showing 
iron sleeves on which the magnesium is 
deposited 


Right — In the smelting of magnesium. 
briquettes of calcined dolomite and ferro- 
silicon are charged into long Nichrome 
retorts. Pure metal is vaporized from the 
charge and condensed on two-piece iron 
sleeves lining the ends of the retorts. 
After eight hours most of the metal is 
deposited. The sleeves are then with- 
drawn and the magnesium removed 


Below — Four vacuum pumps are re- 
quired for each furnace. Each is driven 
by a 5S-hp. motor and can remove 100 
cu. ft. per min. of air from the retorts 


24 hr. each day on eight-hour firing 
eyeles. 

This, then, is the story of one of 
Ford’s war achievements, deseribed as 
closely as censorship permits. The 
fact that Ford has maintained a 
mammoth magnesium alloy foundry 
for better than a year now permits 
his complete utilization of the ad- 
vantages of the metal he produces. 
Ultimately his metallurgists may well 
develop special alloys of even greater 
merit than those known. Thus, the 
completeness of Ford's integrated 
facilities in producing, casting, ma- 
chining and fabricating this war 
metal can give the United States an- 
other lifting assurance of ultimate 
victory. And magnesium is destined 
to create many revolutions in peace- 
time mechanical design once its pres- 
ent job is done. 
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Clays and High-Silica Bauxites 
For Alumina Production 


EDITORIAL STAFF SUMMARY 


Chem. & Met. INTERPRETATION 


The article below is an abstract of a report prepared by the Advisory 
Committee on Metals and Minerals at the request of the War Pro- 
duction Board and recently released by the National Academy of 
Sciences and the National Research Council. The report, signed by 
Zay Jeffries, reflected the conclusions of the alumina subcommittee, 
including Francis C. Frary, Oliver C. Ralston, Robert S. Sherwin and 
John D. Sullivan, and provides an excellent summary of current 
thinking on the problem of providing sufficient alumina for the war 
effort without reliance on continued bauxite imports or undue deple- 
tion of the known domestic supplies of low-silica bauxite. —£ditors. 


atte 2 Ib. of alumina of high 
purity is required for the pro- 
duction of each pound of metallic 
aluminum. Projected production of 
metallic aluminum in the United 
States is now seven to ten times the 
peacetime rate a few years ago. 

Ly the past, all the alumina for the 
production of aluminum in the United 
States has been obtained from baux- 
ite. Part of the bauxite was mined 
in the United States—chiefly in Ark- 
ansas—and part was imported from 
Dotch.Guiana. All of it was chem- 
ically treated in the United States to 
separate the greater part of the 
aluminum oxide from the bauxite. 
The chemical treatment was effected 
by alkaline solutions, employing the 
Bayer process. The ingredients of the 
bauxite other than alumina, such as 
the compounds of iron, titanium and 
silicon, constitute the tailings of the 
Bayer process, and are called “red 
mud.” Lime and soda, used in the 
processing, are also present. Varying 
amounts of alumina remain in the red 
mud, depending upon the character- 
isties of the bauxite, the effectiveness 
of the treatment and, in particular, 
upon the amount of silica’ originally 
present in the bauxite. High-silica 
bauxites result in high alumina loss 
in the red ‘mud. 

Because’ of this relationship be- 
tween the silica content of the baux- 
ite and the alumina lost gfthe Bayer 
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process treatment, there has been an 
incentive in the past to use low-silica 
bauxites. Much of the Dutch Guiana 
bauxite is low in silica and henee is a 
splendid Bayer process feed. In the 
domestie bauxites the silica content 
varies all the way up to 25 or 30 per- 
cent. Bauxites having a low silica con- 
tent have been mined here for more 
than 40 years to provide alumina for 
the produetion of aluminum and for 
other purposes. While. some of the 
higher silica bauxite has been mined 
for chemical purposes, most of it re- 
mains in the ground. Although there 
is no sharp dividing line between low- 
siliea and high-silica bauxite, a few 
vears ago an upper limit of about 5 
pereent silica was used to distinguish 
Bayer-process from high-silica baux- 
ite. In reeent years, however, mate- 
rial containing more than 7 percent 
siliea has been used as Bayer process 
feed. 

All the alumina produced in the 
United States at present is made by 
the Bayer process. There are three 
operating plants: two-run by the 
Aluminum Co. of America, and one 
by the Reynolds Metals Co. One 
Aluminum Co. plant is in Illinois, 
the other in Alabama; while the Rey- 
nolds plant is also in Alabama. The 
effective operation of these plants 
depends on a supply of low-silica 
bauxite, a substantial part of which 
at present is imported from Duteh 
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Guiana. Since there is a possibility 
that the flow of Dutch Guiana baux- 
ite may entirely cease, and since 
there are no known available deposits 
of bauxite in Canada, Mexico or other 
accessible foreign countries, it seems 
advisable to consider the steps neces- 
sary for the production of our entire 
alumina requirements from domestic 
raw materials. It may also be neces- 
sary to export some alumina to 
Canada. 

Next to low-silica bauxite, the best 
raw material for the production of 
alumina is high-siliea bauxite. Certain 
high-silica bauxites can be treated by 
a washing process with a recovery of 
60 to 80 percent of the original feed 
in the form of low-silica bauxite. The 
ashed bauxite is then treated by the 
Bayer process. Furthermore, high- 
silica bauxites can be treated by the 
Bayer process at an additional cost 
for chemicals and freight and at an 
additional cost of processing as a re- 
sult of lower yields. While there 
may be a possibility of producing 
low-silica bauxite from high-silica 
bauxite by flotation or other benefi- 
ciation methods, a special Research 
Council subeommittee which studied 
the question did not find the prospect 
very promising. 

One process discussed is a lime- 
soda sintering treatment for high- 
silica bauxites. Steps are now being 
taken to put this process into partial 
operation at a new Defense Plant 
Corp. plant in Arkansas which is to 
be operated by the Aluminum Co. 
The original scheme was to add lime- 
stone and soda to the high-silica baux- 
ite and sinter the mixture, but the 
procedure has now been changed, 
and it is planned first to put all the 
hauxite directly through the Bayer 
plant. The plant will be run entirely 
on high-silica bauxite. The average 
silica content is at present unknown 
but is estimated to be in the neighbor- 
hood of 13 percent. The Bayer proc- 
ess treatment will remove about 70 
percent of the contained alumina. The 
tailings, or red mud, will then be sunb- 
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jected to the lime-soda sintering op- 
eration. 

The Bayer red mud will contain 
soda, but will contain little, if any, 
added lime. It will contain practically 
all the siliea of the original bauxite 
and a considerable amount of alum- 
ina. Lime will be added ‘in the form 
of pulverized limestone and sufficient 
soda will be added to bring the mix- 
ture to the proper composition for 
sintering. The sintered product will 
then be leached and the liquors will 
be added to the Bayer process liquors. 
The tailings from this operation will 
contain very little alumina and the 
weight of alumina recovered from a 
ton of high-siliea bauxite at this 
plant should be about comparable to 
the recovery from a ton of low-silica 
bauxite when treated by the Bayer 
process alone. Thus it may be said 
that substantial amounts of alumina 
will be produced from the elay in the 
hauxite processed at this plant. 

For the purpose of this discussion, 
the red mud from the Bayer operation 
at this plant may be considered as 
clay. If no red mud were available a 
certain amount of clay could be 
treated by the lime-soda process and 
the liquors could be added to the 
Bayer process liquors and thus, lit- 
erally, alumina would be produced 
from clay. How much clay could be 
used in proportion to the original 
bauxite is not now known, but labora- 
tory tests indicate that the amount 
should be substantial. It will be de- 
sirable to find out the maximum 
amount of red mud, clay or red mud- 
plus-elay that can be utilized by the 
combination Bayer-lime-soda process. 


BAUXITE RESERVES 


Although on the basis of simple 
arithmetic the combined reserves of 
low- and high-silica bauxite in the 
United States would appear to be 
more than adequate for the present 
war, ineluding some exportation to 
Canada, still, to mine all the known 
bauxite would require vast over- 
burden stripping and many under- 
ground mining developments. Furth- 
ermore, much of the low-silica baux- 
ite is intermingled with high-silica 
bauxite. This is a problem that must 
be studied in detail by experts in 
order to appraise the various factors. 

There can be little doubt, however, 
about the advantage of operating a 
plant without the need of separating 
pockets of low-silica bauxite from the 
high-silica bauxite. For the most ef- 
fective use of domestic raw materials 
for the production of alumina, there- 
fore, it would seem desirable to con- 
sider having lime-soda sintering 
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plants constructed at each of the 
Bayer process plants. At the Illinois 
plant, in addition to the current pro- 


duction of red mud, there are mil- 


lions of tons of red mud which has 
accumulated during the past 30 or 
more years. The amount of alumina 
in this red mud is equivalent to that 
contained in about 1 million tons of 
bauxite and the alumina is higher in 
proportion to the siliea than in kaolin 
clay. Lime and soda are also present. 
To prepare this red mud for the lime- 
soda sintering operation would re- 
quire less added lime and soda per 
pound of alumina than in the treat- 
ment of kaolin elay. This red mud is 
already mined and pulverized. The 
new soda consumption of this plant 
would be reduced as a result of the 
soda recovery from the red mud. 

The report therefore suggested that 
a study be made of the possibility of 
constructing a lime-soda plant at the 
Illinois installation to operate in 
combination with the Bayer equip- 
ment. This would enable the plant to 
use high-silica bauxite and, if more 
than the eurrent production of red 
mud could be used in the combination 
process, the excess could be supplied 
from the vast accumulation and thus 
conserve bauxite. 

It was also suggested that consid- 
eration be given to the construction 
of a lime-soda sintering plant in 
Alabama to operate with the Reyn- 
olds Bayer plant at that point. High- 
siliea bauxite is easier to obtain than 
low-silicea material at this plant. 
Hence, if the Reynolds installation is 
not converted, a supply of low-silica 
bauxite should be held for it. 

Possibly sufficient low-silica baux- 
ite ean be obtained in the United 
States to operate the Aluminum Co.’s 
Alabama plant. It was suggested, 
however, that the company be asked 
to make a study of the possibility of 
constructing a lime-soda_ sintering 
plant, to operate in combination with 
its Alabama Bayer plant, so that the 
plant could operate efficiently on 
high-silica bauxite if necessary. 

If all these plants should be 
equipped to operate on high-silica 
bauxite they would, at the same time, 
be equipped to utilize a substantial 
amount of clay for the production of 
alumina, This program would appear 
to offer the best means of conserving 
domestic bauxite and at the same 
time offer the best means of utilizing 
existing alumina equipment in the 
manufacture of alumina from clay. 
It should be made clear, however, 
that the changing of a Bayer plant 
to a combination Bayer-lime-soda 
plant involves much more than the 


mere addition of a set of kilns. The 
use of high-silica bauxite will result 
in an increased amount of red mud, 
and the lower lime content may in- 
erease filtering difficulties. Amon, 
other things, additional mud-handling 
equipment will be needed, and means 
must be provided for controlling the 
moisture content of the mud, for in- 
corporating the lime and soda, for 
proportioning the kiln feed and con- 
trolling the liquors. Although the 
conversion of a Bayer plant ap 
proaches a major operation, no other 
program seems so promising. 


CLAY PROCESSES 


From the information now avail- 
able, it would appear that the lime- 
soda sintering process can be used 
effectively on kaolin only in conjune- 
tion with a Bayer plant. There should 
be one or more processes ready for 
operation for the production of 
alumina from clay in which there is 
no dependence on a Bayer plant. The 
committee gave consideration to this 
matter and felt that a modified Ped- 
ersen process offered the greatest 
promise for such a process. In skele- 
ton form, this process consists in sin 
tering the clay with lime and subse- 
quently leaching with soda. There are 
many variations to be studied, not 
only in the sintering and leaching, but 
in the treatment of the liquors as 
well. Results of many laboratory ex- 
periments, both in the United States 
and abroad, give promise that the 
process will be operable, but it will 
be desirable to carry out additional 
work on a test plant basis to obtain 
data for the construction of a produe- 
tion unit. 

In order to gain this needed infor- 
mation as soon as possible, the com- 
mittee recommended that the War 
Production Board allocate up to a 
maximum of $100,000 to the War 
Metallurgy Committee for the instal 
lation of equipment for a test plant. 
and for its operation. It was ascer- 
tained that the Eastern Experiment 
Station of the U. S. Bureau of Mines 
at College Park, Md., would probably 
have space for the test plant and it 
was suggested that the test plant be 
located there, if suitable arrange- 
ments could be made. It was also 
recommended, that the War Produe- 
tion Board assist in the procurement 
of equipment for this test plant. If 
the results should be as expected it 
would be possible in the future to use 
clay in producing alumina of a suit- 
able grade for the manufacture of 
aluminum, without the use of acids. 
This is a goal much to be desired. 
The construction and operation of a 
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plant requiring no acids offer many 
advantages over plants in which 
acids are required. 

The Eastern Experiment Station 
ot the Bureau of Mines is already 
working on the lime-soda sintering of 
clay. Work on the modified Pedersen 
process should be in addition to the 
other work on alumina at the Experi- 
ment Station. 

Although the committee prefers the 
alkaline process in the treatment of 
high-silica bauxite, red mud or clay, 
it believes that an acid process is 
preferable in the treatment of alun- 
ite. Kalunite, Ine., is proceeding with 
a plant for the production of alumina 
from alunite. The committee sug- 
gested that the completion of the 
fist unit be speeded as much as pos- 
sible so that practical experience can 
be gained with a minimum loss of 
time. The Kalunite plant probably 
ean treat 2-3 tons of clay for each 
ton of alunite without using more 
sulphuric acid than can be obtained 
from the sulphur in the alunite. 

Kalunite, Ine., also has a_ pilot 
plant in Utah, funds for the opera- 
tion of which were supplied by the 
Defense Plant Corp. on recommenda- 
tion of the War Production Board. 
The report recommended that the 
War Metallurgy Committee be given 
the responsibility for the operation 
of this pilot plant to facilitate coordi- 
nation of the alumina experimental 
program. 

The committee believes that the 
Kalunite process, or other processes 
dependent on the utilization of potas- 
sium alum, are the best available acid 
processes for the production of 
alumina. The Morenci tailings pro)- 
ect, work on which is being sponsored 
by the Defense Plant Corp. through 
the War Metallurgy Committee, 
comes within the classification of a 
potash alum process. 

Another acid process is one which 
is being worked on in the pilot plant 
stage by the Tennessee Valley Au- 
thority at Wilson Dam, Ala. In the 
earlier stages of the operation, ac- 
cording to the report, the alumina 
produced was not nearly pure enough 
for the manufacture of aluminum. 
The committee made various sugges- 
tions for improving the grade of 
material produced, but results 
achieved by these suggestions were 
not available at the time the report 
was prepared. 

The report noted the fact that the 
Aluminum Co. now has a pilot plant 
for investigating the lime-soda sint- 
ering process to gain the necessary 
data for the design and operation of 
the new Arkansas alumina plant. The 


committee considered it advisable 


that pilot plant work be speeded on 
the treatment of clay and therefore 
recommended that the Aluminum Co. 
be urged to install an additional pilot 
plant leaching unit for this purpose, 
if the equipment is obtainable, and 
suggested that the War Production 
Board provide assistance. Possibly 
an even better plan would be to use 
an available kiln and building at the 
Aluminum Co.’s Illinois plant, adding 
to it the equipment needed for a red- 
mud treating pilot plant. The plant 
could be in operation soon, after 
which the company’s smaller pilot 
plant could be turned over to the 
study of clay. 

In conclusion, the report recom- 
mended means for the conservation 
of bauxite. Most alumina abrasives 


require substantial amounts of spe- 
cial low-silica bauxite and it may be 
desirable to earmark the necessary 
quantities of such domestie material 
for the production of such abrasives 
as are essential for the war effort. 
Furthermore, most aluminum sul- 
phate made in the United States is 
made from bauxite, but one company 
at least is making this product from 
ealeined clay. Since large quantities 
of bauxite could be conserved by 
restricting its use in alum making, 
the committee suggested that this 
matter be considered. 

As a final proposal, it was sug- 
gested that prospecting for new 
domestic deposits be carried out vig- 
orously, since a few million dollars 
spent so would doubtless save tens 
of millions in the long run. 


Guinea Pigs For Tank Cars 


ye DETERMINE which chemicals 
ean be carried efficiently in alum- 
inum tank ears, the Aluminum Com- 
pany of America is employing an 
adaptation of the traditional labora- 
tory “guinea pig.” Developed by 
A. H. Woollen of the Development 
Division in New Kensington, Pa., the 
guinea pigs are neat-looking alumi- 
num cans, about the size of that 
humidor on your smoking table. 
Insofar as the proportion of different 
metals in these containers is con- 
cerned, it is the same as an 8,000-gal. 
tank ear built of 17S-T alclad plates, 
with 17S-T rivets and anchor backup 
plates. 

The small piece of 17S-T sheet 
riveted to the inside wall of the con- 
tainer is applied with aluminum 
rivets, and represents the edge of the 
alelad plates which are exposed to 
the chemicals carried inside a tank 
ear. The three rivets attaching this 
piece to the side of the container, as 
well as the three rivets on the oppo- 
site side, are exactly proportionate 
in area to the rivet heads exposed 
to the lading in the full-sized tank. 
The small round disk of 17S-T plate 
attached by a rivet to the bottom 
represents the plates which are used 
in the bottom of the tank ear to 
back up the anchor rivets. Of course, 
the rivets in the center of this disk 
are proportionate to the real exposed 
area for the anchor rivet heads. 

Similar eans have been made using 
38 alloy, 52S alloy, 53S, and 61S. 
By placing chemicals in these con- 
tainers accurate answers are obtain- 
able in a relatively short time as to 
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whether the chemical will corrode 
aluminum, or the aluminum will con- 
taminate the chemical. Nitrie acid, 
for example, makes a slight attack on 
aluminum containers, but this attack 
is so small that it would take about 30 
years to decrease the cross-section 
of standard aluminum plates to a 
material degree. Furthermore, the 
product of the corrosive attack by 
nitrie acid does not contaminate the 
liquid. It is therefore considered en- 
tirely safe to ship the acid in alumi- 
num tank ears. 

Through the use of these same 
guinea pigs, the satisfactory per- 
formance of aluminum alloys for 
L.C.C., 42B drums, barrels, and 
other containers has been established. 


Proportions of various alloys in this 
“guinea pig” simulate a tank car or 
other container for corrosion tests 
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Preventing Heavy Metal Poisoning 
in Industrial Operations 


WILLIAM M. PIERCE 


Supervising Chemical Engineer, Employers’ Liability Assurance Corp., Boston, Mass. 


Chem. & Met. INTERPRETATION 


Last month the author dealt with the general problems that chemical 
engineers encounter in combating chronic poisoning in chemical 


operations. 


Herein he deals with the causes, symptoms and pre- 


vention of heavy metal poisoning, as exemplified by lead. Future 
articles will treat specifically of fibrosis-producing dusts and toxic 
solvents and with methods of combating hazards from these. —Editors. 


LL OCCUPATIONAL diseases are 
A not caused by poisons, For ex- 
ample, the fibrotic condition of the 
lungs, caused by silica and asbestos, 
could not be considered poisoning. In 
a similar manner, the allergie reac- 
tion of certain people to pollen ean- 
not be called true poisoning. How- 
ever, some of the metals and their 
salts, such as lead, cadmium, anti- 
mony, arsenic, manganese and selen- 
ium are true poisons. Their action, 
quite definite and not limited to a 
few susceptible individuals, varies. 
However, the means of entry to the 
body is similar and the toxicity is of 
the same order. 

Sinee it would be impossible to dis- 
cuss all these materials in detail, this 
paper is limited to a diseussion of 
lead as a typical metal poison. More 
is known about this metal than the 
other materials of this group because 
of its very wide industrial use over a 
long period of time. 


LEAD COLIC 


Lead poisoning may oceur as colic, 
arthralgia, palsy, or encephalopathy. 
The faet that the symptoms of lead 
poisoning may appear either in the 
stomach, in the joints, as paralysis, 
or in the brain, indicates the diffi- 
eulty of identifying it as the cause 
of illness. It is so similar to many 
other complaints that its effects are 
sometimes masked by another dis- 
ease. The diagnosis of lead poisoning 
ean be fairly well established by a 
history of lead exposure, blood ex- 
amination, urine examination, the 
existence of the lead line, and eolie 
or other symptoms mentioned. 
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Symptoms of colic include a severe 
pain in the abdomen, which may 
eause the patient to double up or fall 
to the ground. This attack may come 
without warning but is generally pre- 
ceded by gastric discomfort, lack of 
appetite, constipation and nausea. 
Old-time smelter men feel that if 
constipation ean be avoided, they 
will never have lead colic. This form 
may be the first sign of lead absorp- 
tion and it increases in intensity after 
a day or two. It is an indication that 
poisoning is oceurring and that steps 
should be taken to eliminate the entry 
of lead into the body. 

That the patient appears to be re- 
covered from an attack does not 
mean that he is cured, since it is pos- 
sible that lead is being stored in his 
bones, which will decrease the lead 
actually cireulating in the blood 
stream. This stored lead is harmless 
as long as it stays in this inactive 
state. The serious symptoms of lead 
poisoning oceur as a result of the 
lead cireulating in the blood. This 
may be inereased by a discharge of 
lead from the bones when the worker 
is run down and cause serious lead 
symptoms at a time when the patient 
is least able to fight it. 

Amount of cireulating lead is de- 
termined by the amount of lead en- 
tering the body and also by just what 
is happening to the stored lead. For 
example, if considerable lead is be- 
ing absorbed but is being stored in 
the bones as rapidly as it enters the 
body, then the symptoms will not be 
too severe. If the exposure has been 
reduced and the lead entering the 
body is quite small but lead is leaving 
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the bones from a previous exposure, 
a person may develop a severe case 
of lead poisoning with little or no 
exposure. 

It has been said that lead follows 
calcium. For this reason, a high eal- 
cium intake with the use of milk is 
often used to relieve serious lead 
symptoms. However, lead which may 
still be stored up in the bones is 
potential dynamite. Very possibly 
this stored lead may never cause any 
damage, but the trouble which it 
might cause is so serious that every- 
thing possible should be done to 
avoid this condition. Hence, it is not 
desirable to depend on the use of 
milk and a high ealeium intake to 
prevent lead poisoning: everything 
possible should be done to keep down 
the lead exposures as much as prae- 
tieal. A bottle of milk a day is not a 
substitute for an exhaust system. 


ARTHRALGIA AND PALSY 


Lead workers may complain of 
muscular cramps and pains in the 
large joints. The pain may be as 
severe as in the case of lead colic but 
often is of short duration. It usually 
occurs as one of the symptoms of lead 
poisoning but not as the only one. 
The description of these joint pains 
generally oceurs in the ease history 
after several attacks of colic. 

Palsy generally oceurs after sev- 
eral attacks of colic and long expo- 
sure to lead. The condition affects 
those muscles most used. Painters, 
for example, will be affected in the 
wrists and fingers of which the con- 
dition known as “wrist drop” is a 
fairly common example. The hand 
hangs down when the arm is ex- 
tended nor is it possible for the man 
to bend his hand back even though 
there is foree left in the hand itself 
except for the flexing back of the 
wrist. When this condition occurs, 
the exposure has gone on for some 
time and lead poisoning is fairly well 
advanced. It is an indication that con- 
siderable lead is cireulating in the 
blood stream and affecting the vari- 
ous parts of the body. 

Encephalopathy is the type of lead 
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poisoning that involves the brain. 
The symptoms are mental confusion, 
delirium, hallucinations and faulty 
speech. Death may result from apo- 
plexy during delirium. Blindness and 
loss of eolor perception have also 
heen reported. After the violent men- 
tal signs have disappeared, the pa- 
tient may be sluggish mentally. The 
symptoms deseribed are alarming 
and leave no doubt that everything 
possible should be done to control the 
hazards, 


OCCURRENCE OF HAZARDS 


It is, of course, important to know 
where to look for lead poisoning and 
how to identify exposure in poten- 
tially dangerous occupations. Al- 
though lead is generally considered 
an occupational hazard, it is inter- 
esting that nearly 60 percent of the 
cases reported in a recent survey 
were non-occupational. This partie- 
ular survey indicated a number of 
eases resulting from the use of stor- 
age battery casings for fuel. Another 
large group were children who ac 
quired lead poisoning by chewing ob- 
jects painted with lead pigment. 

Use of lead is widespread and con- 
sequently the operations where lead 
poisoning occurs are also numerous. 
It appears that, at the present, the 
more serious forms of lead poisoning 
occur in occupations where appar- 
ently no exposure exists. A typical 
example of this was an epidemic of 
lead poisoning resulting from the use 
of lead-coated nails by shinglers. 
These men held the nails in their 
mouths and, in this way, absorbed 
the lead. The symptoms which were 
complained of were severe muscular 
pains in the forearm and calf of the 
leg. There was also a dead and numb 
feeling, similar to paralysis. Cramps 
and abdominal pains were also pres- 
ent. If the manufacturer of the nails 
had given eonsideration to this prac- 
tice of the shinglers, the product 
would not have been put on the 
market. Also, if the men had real- 
ized that the nails were coated with 
lead, they would not have exposed 
themselves to the hazard. 

Operations where lead poisoning 
may exist are too numerous to list, 
but Table I indicates some of the 
more common occupations where 
there is a definite lead exposure. 


LEAD DETECTION 


in determining the extent of the 
hazards in any of these potentially 
dangerous industries or others which 
may be suspected, an accurate deter- 
mination should be made of lead in 
the air. The sample which is to be 
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analyzed may be taken by the Green- 
burg Smith impinger for lead dust 
and collected with an electric precipi- 
tator for fumes. Descriptions of the 
sampling methods and the analysis 
are given by Jacobs." 


Table I—Some Common Occupations 
Having Definite Lead Hazards 


Painters 

Red lead workers 
Storage battery makers 
Printers 

Insecticide makers 
Lead burners 

Glaze dippers 

White lead workers 
Putty makers 


Some work has been done in this 
laboratory using a respirator with 
replaceable filter as a sampling de- 
vice. An approved type respirator is 
worn for a day or two. The replace- 
able filters are then removed and 
their lead content determined. The 
value is converted to milligrams of 
lead per day, equivalent to milligrams 
per 10 cubic meters used for impinger 
samples. 

This method gives the entire ex- 
posure as compared to only the ex- 
posure during the sampling period 
given by the impinger. Operations 
may vary so that the average expo- 
sure may differ widely from that in- 
dicated by an impinger or precipita- 
tor sample. This method has value 
as an economical means of checking 
atmospheric contamination in plants 
which do not have enough work to 
warrant the investment in an im- 
pinger or precipitator. 

In the case of (2), the worker did 
a job of dismantling some old duet 
work which was not picked up by 
the impinger as the work was not 
carried on during the sampling pe- 
riod. In the ease of (4), the correct 


Table Il—Comparison of Impinger and 
Respirator as Sampling Instruments for 
Lead 


Impinger 
Respi- mg/10 
rator cubic 
Operation mg/day meters 
(1) Lead burning a 7 6 
2) Repair work in lead 
5 
(3) Repair work in lead 
4 4 
(4) Putty manufacturing 3 12 
10 15 


Milligrams per day = Milligrams per 10 
cubic meters. 


weighting was not given to the in- 
termittent nature of the work. The 
impinger sample was taken during a 
period of high concentration, and 
this was not representative of true 
conditions. Although the results do 
not cheek with those of the impinger, 
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it is felt that they represent the ac- 
tual conditions at the time of expo- 
sure, which is most important. 

It is generally considered that if 
the air contains lead in excess of two 
milligrams per 10 cubic meters of 
air, which represents a day’s expo- 
sure, there is definite danger of lead 
poisoning. Of course, if the lead con- 
centration is below this amount, it is 
still necessary to give the utmost care 
to sanitation regarding drinking 
water, washing facilities, proper type 
of lunch rooms and every type of 
precaution to prevent ingestion. The 
fact that the lead in the air is within 
a safe limit does not eliminate the 
hazard from ingestion through care- 
lessness by the employees. 


DANGER FROM FUMES 


One of the more common types of 
lead exposure which occurs in sev- 
eral of the occupations named is the 
production of fumes from the melt- 
ing of lead. When this metal is 
melted and exposed to the air, there 
is a scum of lead oxide formed on 
the surface which may get into the 
air by air eurrents or by mechanical 
agitation of the surface. Calculation 
of the vapor pressure of lead indi- 
cates that theoretically, no injurious 
concentration would be given off be- 
low 900 deg. F. We have found, 
however, that if there is considerable 
mechanical agitation, such as exists 
in certain dipping or pouring opera- 
tions, the concentrations of lead may 
be 100 times that which would other- 
wise be expected at the same temp- 
erature. 

The proper respiratory protection 
from the fine lead oxide which results 
from the heated metal is a lead fume 
respirator of the mechanical filter 
type. Masks depending on charcoal 
are useless, as the fumes are not a 
gas but are extremely fine particular 
matter. 

It is desirable to detect signs of 
lead absorption before this condi- 
tion develops into serious poisoning. 
It is possible to get an indication of 
possible absorption by an examina- 
tion of the blood of workers. If this 
examination is conducted at regular 
intervals, it will serve as a check on 
the engineering control methods and 
also on the care taken by the workers 
to prevent the entry of lead into the 
body. Absorption results in an in- 
crease in the number of basophilic 
cells. This condition may not be 
specific, but it does offer a fairly 
simple method of checking on 
changes in the cireulating blood. An- 
other method which has been sug- 
gested for checking on incipient lead 
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poisoning is the determination of lead 
in the urine by use of the polaro- 
graph. 


METHODS OF CONTROL 


Steps in dealing with control of 
lead poisoning are as follows: 


1. Determine chemically the amount 
of lead in the air if there is any ques- 
tion of exposure. 

2. Reduce the lead content in the 
air by means of exhaust equipment to 
the lowest practical point. This can be 
done by enclosing the dust producer 
and exhausting so that a slight nega- 
tive pressure is maintained. Local ex- 
haust hoods are preferred to general 
ventilation. 

3. If there is any question about the 
efficiency of the exhaust equipment, 
protective equipment such as respira- 
tors approved by the Bureau of Mines 
should be furnished. In the case of 
metallizing employing lead, a positive 
pressure helmet should be used. 

4. Hazardous operations should be 
isolated so as to expose as few em- 
ployees as possible. 

5. The employer should see that the 
men wear suitable clothing, such as 


overalls and jumpers. These should be ~ 


thoroughly washed at least weekly. 
The employer should provide a suit 
able place for the men to change their 
clothes. 

6. Sanitary drinking fountains 
should be used and no other supply of 
water should be permitted in work 
rooms where any lead process is in 
operation. 

7. The employer should provide suit- 
ably heated and lighted wash rooms, 
separate from the work or eating 
rooms. These wash rooms should be 
provided with running hot and cold 
water and be adequate for the number 
of employees. 

8. Shower baths should be provided 
with running hot and cold water. The 
employer should provide a sufficient 
supply of soap, bath towels, and hand 
towels for each employee. 

9. The employer should require each 
man to wash his hands and face before 
eating lunch and at the close of the 
day’s work. 

10. Men should be required to take 
a shower bath before leaving the plant. 

11. A suitable place must be pro- 
vided for the employees to leave their 
lunches. No one should be allowed to 
eat in any room where lead operations 
are being carried on. It has been found 
that special lunch rooms, equipped with 
suitable tables and benches, are an 
excellent method of control. 

12. Use of tobacco in any form 
should be prohibited during working 
hours due to the possibility of the 
tobacco becoming contaminated with 
lead dust or fumes. 

13. Sweeping, if done at all, should 
be performed wet and at the end of 
the shift. 
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14. Wherever possible, cleaning op- 
erations should be by vacuum system. 
Floors and walls should be so con- 
structed that there would be little ac- 
cumulation of dust and dirt. Rafters 
and beams which might catch sus- 
pended materials should be cut down as 
far as possible. In some plants tri- 
angular pieces of metal are placed on 
the rafters so that dust will not be 
retained. 

15. Periodic physical examinations, 
together with blood tests, should be 
made to check on the efficiency of the 
control methods. 


This list of control measures is not 
complete, but it does indicate the 
consideration which has been given 
to the problem. It is the result of 
long experience acquired by the lead 
industry. It is because of control 
measures such as these that the num- 
ber of lead poisonnig cases in oceu- 
pations which are known to be 
definitely hazardous have been nearly 
eliminated. Although at the present 
time stress is being placed on con- 
trol of lead dust, the importance of 
personal cleanliness and the limita- 
tion of ingestion cannot be overem- 
phasized. 

The purpose of this article is not 
to emphasize the hazards of lead but 
to point out that it ean be used with 
safety if certain of its properties are 
recognized. 


It the question of chronic lead 
poisoning arise, it is desirable to con- 
tact those authorities who have 
knowledge regarding these hazards. 
The State Department of Industrial 
Hygiene, or in some states the State 
Labor Department, the National 
Safety Council or representatives ot 
insurance companies all have con- 
siderable information regarding toxic 
limits and the eontrol of hazards. 
These agencies are glad to cooperate 
in any way toward furnishing in- 
formation or making studies. Such 
information and services are avail- 
able without charge to practically 
any plant. 
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Torch cutting of metal which has been coated with lead 

paint has frequently resulted in cases of acute lead poison- 

ing. Lead fume respirators should always be used in such 
hazardous operations 
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Managing New Product Development 
in Chemical Industry—II 


JOHN nd COLLINS Chemical Engineer, Cerbice & Carbon Chemicals Corp., S. Charleston, W. Va. 


Chem. & Met. INTERPRETATION 


Last month the author introduced the subject of management of new 
product development in the chemical industry by discussing the 
problems, technique and management of the research stage, includ- 
ing sources of ideas, preliminary screening of ideas and initial tech- 
nical-economic investigations. In this concluding article the problems 
connected with the pilot plant, semi-commercial plant and transfer 


to full scale production are all discussed. 


Ediiors. 


HERE is a fairly sharp dividing 
line between the research and 
the development stages of a new 


chemical product. In the tormer, 
the veneral object is to find out if the 
product ean be made and if it should 
be made, while in the development 
stage an effort is made to work out a 
sutisfactory commercial process and 
to prepare for full-seale marketing. 

Technical development takes the 
form of making the product in small 
seale production units. The words 
“pilot plant” and “semi-commercial 
plant” are sometimes used synono- 
mously. In this article the distine 
tion is made that the produet from 
the pilot plant is not sold to the 
market, while a part of the output 
of the semi-commerecial plant is sold 
on a small seale. 


PILOT PLANT 


The pilot 
production unit set up for the fol- 
lowing purposes : 


plant is a small-seale 


1. To determine if the laboratory 
process for making the chemical will 
work on a larger seale in industrial 
equipment 

2. To raise yields, improve quality 
and lower costs by refining the process 
Pilot plants are frequently used for 
this purpose by the production depart 
ments of chemical firms to improve 
prescnt full-scale operations. However, 
the pilot plant discussed here is under- 
stood to be one used in the develop- 
ment of new products. 

3. To gather engineering data for 
use in designing the full-scale plant. 

4. To make a sufficient quantity of 
the product for testing and distribut- 
ing as samples. 

5. To obtain more accurate estimates 
of manufacturing costs 


44% 


i. To train personnel for operating 
the full-seale plant. 


There is usually a change of per- 
sonnel when the product is trans- 
ferred from the laboratory to the 
pilot plant. Chemieal engineers often 
form an integral part of the group 
operating and observing pilot plant 
operations. However, in many com- 
panies the pilot plant group is headed 
by the research chemist previously 
in charge of the laboratory researeh, 
sinee he is mest familiar with all of 
the details of the process. The study 
of the product and process by chemi- 
eal engineers constitutes an evalua- 
tion from a different point of view 
than that of the research chemists. 
Many executives emphasize the im- 
portance of the pilot plant for this 
reason. 

The semi-commercial plant, larger 
than the pilot plant, has as its pri- 
mary purpose the production of suffi 
cient quantities of the new chemical 
lo permit sales in small lots. How- 
plant is 
still experimental, and its purposes 
also include all those listed under the 
pilot plant. 


ever, the semi-eommereial 


SEMI-COMMERCIAL PLANT 


A. distinetion is sometimes made 
between new chemicals already made 
hy competitors and those which are 
entirely new and must be introduced 
to the market. For the former, a pilot 
plant just large enough for experi- 
mental purposes is used. For en- 
tirely new products, a semi-commer- 
cial plant is designed larger than 
necessary for a purely experimental 
pilot plant and yet large enough to 
permit fairly economical production 
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so that the product can be sold at 
the cost of manufacture. This per 
mits the company to “break even” 
on the costs of operation. 

Data for the design of the semi- 
commercial plant are gathered in the 
laboratory. The size of the semi- 
commercial piant is estimated by the 
director of development, who has 
previously conducted market surveys 
and eustomer tests. The output is 
introduced to the market by a staff 
of market development men who spe- 
cialize in such work. The price is 
naturally higher than that ultimately 
possible, but it is low enough to 
permit limited sales to users who 
have the greatest need for it. As 
the demand grows, the semi-commer- 
cial plant is operated at an increasing 
percent of its capacity. When full 
capacity is reached, preparations are 
made to transfer the product to a 
large, full-seale plant. 


MARKET DEVELOPMENT 


Desirability of using a semi-com- 
mercial plant after, or in place of, 
a pilot plant depends on many fac- 
tors, including the economies of pro- 
duetion costs, possibilities of getting 
necessary design data in the labora- 
tory, and importance of introducing 
the new chemical to the market. 

Market development, the prelimi- 
nary introduction of new chemicals 
to the trade, is another activity car- 
ried on during the development stage. 
It is closely associated with evalua- 
tion of new products by customers 
and with application studies. Such 
work is carried on by different staffs 
in different companies: by salesemen, 
by sales service men, or by special 
market development staffs attached 
either to the sales or to the research 
department. 

The use of specialized market de- 
velopment men in chemical companies 
seems to be increasing. These men 
are technically trained and indus- 
trially experienced. They do most 
of their work in the field, talking 
with customers’ research and produe- 
tion men. They are usually responsi- 
ble for handling new products from 
the time of chemical development 
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until they are turned over to the reg- 
ular salesmen for full-seale market- 
ing. In essence, they do “experi- 
mental marketing.” Their job is to 
“educate” customers, to adapt new 
products to customer needs, and to 
uneover uses for new products. In 
one company, there is a staff of five 
market development men, each of 
whom specializes in one customer in- 
dustry and handles all new products 
intended for use in that industry. 

Exact organizational set-up and 
funetions performed by market de- 
velopment staffs vary considerably, 
but there is a recognized need for 
a specialized group with the patience 
and technical knowledge of the re- 
search men plus the sales ability of 
the salesmen. 


CUSTOMER EVALUATION 


Customer evaluation is the process 
of testing and evaluating new chem- 
ical products by potential customers 
or in customers’ plants. The conduct 
of this seems to be a very contro- 
versial and perplexing question in 
the chemical industry. Practice varies 
from avoiding it as much as possible 
until the product is placed on the 
market to distributing samples while 
the produet is still in the laboratory 
stage. The following are objections 
to eustomer evaluation expressed by 
executives : 

1. Samples of new chemicals are a 
nuisance to customers, who may feel 
that they are being asked to do re- 
search for the distributing company. 

2. The customer may decide that the 
produet is excellent and that he would 
like to purehase quantities of it, only 
to find it not yet available in com- 
mercial lots. 

3. The customer may get a bad im- 
pression of the new chemical while it is 
still in the experimental stage and _ re- 
tain that prejudice even after it has 
been improved. 

4. Patent protection of the manu- 
facturing process and product uses 
may not be complete. 

5. If the product is given only to a 
few companies, this constitutes dis 
crimination in favor of those concerns, 
which may bring repercussions later. 


On the other hand, there are im- 
portant reasons and advantages for 
customer evaluation: 

1. It constitutes an evaluation of 
the produet by the ultimate user, whe 
is expected to buy it in large quanti 
ties later, 

2. Difficulties and “bugs” not fore- 
seen research and development 
studies are brought to light. 

3. Information for improvements 
necessary or desirable before the prod- 
net is placed on the market is de- 
veloped. 


4. Information for establishing dif- 
ferent grades of products can be ob- 
tained. 

5. Data are usually provided for a 
check on market surveys. 


Because of these advantages, chem- 
ical companies have sought ways to 
secuwe customer evaluation without 
the disadvantages. Three general 
methods have been tried: 

1. Evaluation within the producing 
company from the point of view of the 
customer is being used as far as pos- 
sible by many concerns. This is ac 
complished by specialized application 
laboratories and by market develop- 
ment men and sales engineers well 
acquainted with the needs and desires 
of customer industries. 

2. Cultivating a few friendly cus 
tomers who will be glad to cooperate 
is actually only a modification of the 
original concept of customer evalua- 
tion. By careful selection and cultiva- 
tion of a few customers, many of the 
disadvantages may be minimized. The 
cultivation may include adhering to 
careful policies on distributing samples, 
offering the customer something in 
return, having men from the producing 
company conduct the tests in the cus 
tomer’s plant, or purchasing an_ in- 
terest in the customer concern. 

3. Some companies submit a sample 
to chemical consultants, asking them 
to determine if it is applicable to par 
ticular “customer” industries. The ex 
perience of chemical consultants with 
chemical consuming industries is valu 
able in making such evaluations. 


An interesting problem that arises 
in application research is determin- 
ing how many uses should be studied, 
developed, and patented before the 
new chemical is released generally to 
the market. By continuing research 
and application study many of these 
possible uses may be investigated, 
but this takes time and delays the 
introduction to the market. On the 


other hand, the developer will suffer 
if other companies should investigate 
and patent uses for the chemical. 
The patent department naturally 
wants all possible uses explored be- 
fore the product is placed on the 
market. The usual practice is to in- 
vestigate and patent only the most 
important uses before the produet 
is announced, 

While the new product is in the 
pilot plant, studies of other ceonomie 
factors are continued so that these 
are completely understood by the time 
the product is transferred to semi- 
commercial or full-seale production. 
Estimates of the cost of manufacture 
are further refined, checked by de 
velopment men and sometimes by cost 
accountants. The raw materials sit 
uation is serutinized thoroughly, data 
heing gathered on prices, quantities 
available, locations of important sup- 
pliers, transportation costs, and other 
factors. 

Specifications for containers are 
carefully checked to make sure they 
are adequate for shipping large quan 
tities of the commercial commodity. 
The problem of pricing is ironed out 
at this stage. This is extraordinarily 
complieated, for the selling price 
must be related to the cost of manu 
facture, competitive prices, geograph 
ical distribution of customers, quant) 
ties purchased, cost of marketing, 
amounts which will be purchased at 
various prices, and many other fae 
tors. Exeeutives from several de 
partments of the company frequently 
cooperate in the task of setting 
prices. One common practice is to 
inform the customer that the price 
of the new product will be lowered 
later when the demand increases. 

A financial appraisal is usually 
made just before the transfer from 
the pilot plant to full-seale produe- 
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tion, or before semi-commercia! 
plant is built. This appraisal is 
usually comprehensive beeause of the 
considerable investment in equipment 
that is necessary. In one company, 
a complete report on each project 
must be submitted to a budget com 
mittee before a product can be trans- 
ferred from the pilot plant to full 
scale production. 


FULL-SCALE OPERATIONS 


Final stage in the development of 
® new chemical product is the trans 
fer to full-seale operations. This in 
cludes design, construction, and pre 
liminary operation of a full-seale 
plant and transfer to full-seale mar 
keting. 

Detailed design and construction of 
the plant is usually handled by a 
separate design or mechanical engi- 
neering department, although much 
of the data may have been gathered 
by the chemical engineers working 
on the pilot plant. For radically 
new products made by complicated 
processes, design and construction re 
quire a great deal of time and effort; 
while for other products which are 
similar to those previously produced 
by the company, such activities may 
consist only of adapting present 
equipment to the manufacture of the 
new product. If the development 
is “hig” enough to require a separate 
plant, then all factors of plant lo 
cation have to be considered before 
construction is undertaken. 

A compromise must sometimes be 
made between the size of plant re 
quired for optimum production costs 
and the size dietated by the probable 
market demand. The most economi 
eal plant, produection-wise, will often 
have a larger capacity than the pres- 
ent market demands. This may re 
sult in the eonstruction of a large 
but economical plant with the hope 
that demand will inerease sufficiently 
to permit operation at a reasonable 
pereent of eapacity. 

After the plant has been con- 
strueted, there follows a period of 
preliminary operation during which 
members of the research and develop- 
ment staff are present to study and 
remedy any problems that arise. In 
one company, a radically new prod- 
net was reeently developed and the 
management felt that the plant 
should be loeated within a reasonable 
distance of the research laboratories 
so that the research personnel would 
be available to study and remedy all 
difficulties. 

Operators are often trained for 
the full-seale plant by having them 
operate the pilot plant. In one com- 
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pany, the pilot plant is operated by 
a selected group of regular produe- 
tion workers who thus beeome fa- 
miliar with the production technique 
on a small seale. Usually a few of 
these “payroll” workers will stand 
out as being most adept, and one of 
them is selected as foreman ef the 
full-seale plant. 

On the marketing side, a transfer 
is made from the market develop- 
ment men to the regular salesmen in 
those companies which have spe- 
‘cialized market development. staffs. 
If the technical characteristies of the 
product are important, this involves 
training the salesmen and a gradual 
transfer from special, “experimental” 
marketing to a more extensive selling 
program. 

Transfer of the product from ex- 
perimental operations to full-seale 
production and marketing present 
many problems of coordination, co- 
operation, and balanee. Various 
methods which are used by chemical 
companies to accomplish a smooth 
transfer include: (1) use of market 
development staffs for experimental 
marketing, (2) use of a semi-com 
mereial plant between pilot plant and 
full-seale production, and (3) use of 
special liaison officers to coordinate 
the efforts of research, production, 
and sales. 


GENERAL MANAGEMENT 


Evaluation of monetary returns 
from the research and development 
program are very difficult, primarily 
because results eannot be measured 
aceurately in dollars and cents. Ex 
ecutives have indieated that this dif 
fieulty lies in the faet that in each 
new development contributions are 
made by the sales, production, legal, 
and financial staffs as well as by the 
research and development depart- 
ments. In most companies arrange- 
ments are made to charge research 
expenses to specifie projects, and to 
compare the sales and profits on new 
products to the expenses ineurred 
during research and development. 
However, most executives feel that 
these figures do not tell the whole 
story. A sound evaluation of the re- 
sults of research ean be made only in 
a qualitative way by pointing out the 
importance in the company’s activi- 
ties of new products contributed by 
research and development. 

Executives emphasized the impor- 
tunee of “knowing when to stop,” of 
being able to reeognize “dead-end” 
projects. It is diffieult to foresee what 
may be discovered “just around the 
corner” if research work should be 
eontinued., Usually research and de- 


e SEPTEMBER 1952 CHEMICAL 


velopment workers want to continue 
work on new projects, feeling that 
the obstacles encountered will be 
overcome by more research; but re 
search executives must exercise re 
straint to keep from “throwing good 
money after bad” by continuing pro)- 
ects which will never be productive. 
Various techniques have been used to 
assist in making decisions on whether 
or not to continue a given project. 
Many companies apportion funds to 
projects in such a way that when one 
allotment has been spent, then the 
whole project must be reviewed. 


TIME FACTOR 


The time necessary to develop a 
new chemical commodity varies con 
siderably from produet to product. 
Most executives agree that for s 
basically new chemical, from seven 
to twelve years are required for com 
plete development. For products 
similar to those already being made 
by the company, this time is con 
siderably shorter. 

Executives of one concern have 
found that for new chemicals quite 
similar to present ones, only about 
a year for complete development 
is sometimes necessary. In another 
company, one new chemical was de- 
veloped within two weeks from the 
time the sales department reported 
a demand to the time drums were 
being shipped to the customer. 

The relatively long periods of time 
required for development present 
quite a challenge to aggressive man 
agement in the chemieal industry. 
Most executives admit that they are 
continually trying to find short-cuts. 
Many managerial methods discussed 
previously are intended to shorten 
this development period. Among 
those specifically mentioned were: 

1. Conducting “high-spot” studies to 
find crucial factors, then completely in 
vestigating these factors. 

2. Making market surveys before 
projects are undertaken. 

3. Providing a staff of market de- 
velopment men to introduce new prod 
ucts to the trade. 

4. Not adhering to any standard 
procedure in development, but in each 
specific case selecting only those steps 
absolutely necessary. 

5. “Promoting” each project by 
bringing it to the attention of the 
proper executives at the right time. 

One company has an assistant te 
the president who acts as a liaison 
officer and whose duties inelude the 
“promotion” of new developments 
As that officer expressed it, “The time 
it takes to develop a new produet i- 
an inverse function of the ‘oomph’ 
behind it.” 
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Timesaving Ideas for Engineers 


NOMOGRAPH FOR QUICK SOLUTION OF EFFICIENCY EQUA- 
TIONS OF ELECTROLYTIC ALKALI AND CHLORINE CELLS 


J. C. COLE Engineer, Diamond Alkali Co., Painesville, Ohio 


M* different types of electroly- 
tic caustic and chlorine cells are 
now in commercial operation, but in 
order to analyze each cell critically 
several efficiencies must be calculated. 
These calculations, although relatively 
simple, may requife considerable re- 
view work by the engineer who has not 
been cx'led upon to make such caleula- 
tions for several years. Also the engi- 
neer who is familiar with electrolytic 
cell operation will spend considerable 
time in calculating these efficiencies, 


and often in certain cases the engineer 
must calculate the efficiencies of a 
number of cells each day. 

Probably no series of equations offer 
themselves more adaptably to nomo- 
graphic or alignment chart solution 
than do the electrolytic alkali cell cal- 
culations. Very important in the eco- 
nomics involved in cell operation char- 
acteristics are these three efficiencies— 
percent current efficierty, percent volt- 
age efficiency, and percent energy or 
power efficiency. For the executive who 
wants something concrete and realistic, 


AN 


NOTEBOOK 


of chlorine or hydrogen produced, o1 
the NaCl decomposed. 

According to Faraday’s Law, one of 
the most exact laws known, one Fara- 
day or 96,480 coulombs will deposit, 


2.0 the energy efficiency is expressed in a liberate, or is equivalent to 1 gram 
different way, that is, kilowatt-hours equivalent of any substance at each 
of electricity required to produce 1 |b. electrode. Since 1 coulomb is defined as 

1.9 of NaOH, which may readily be con- the quantity of electricity passing when 
verted from units of caustic to units 1 ampere flows for 1 second, it is pos 

1.7 
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0.8 Fig. 1—Nomograph showing relations of NaOH cell performance and various efficiency factors 
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Fig. 2—Chemical equivalent diagram relating NaCl decomposed with NaOH, chlorine 
and hydrogen produced 


sible to caleulate the theoretical quan 
tity of NaOH that should be formed 
when a specific quantity of electricity 
is passed through the cell. Because of 
certain definite and numerous reasons 
that will not be discussed here, it is 
found in commercial practice that the 
actual weight of caustic made is al 
ways less than the theoretical quantity 
as calculated from the quantity of elec- 
tricity passed through the cell. By 
definition then, the percent current 
efficiency is defined as the product of 
100 times the ratio of the pounds of 
NaOH actually made per hour, to the 
theoretical weight of NaOH that is 
equivalent to the quantity of electricity 
passed through the cell. Then 


L 
(A) (3,600) (40.005) 
(96,480) (453.6) 

L 
3.039 
(Ce) percent current effi 
ciency; L = pounds of NaOH actually 
made per hour; A — amperes passing 
through the cell; and (Ka) = Kilo- 
amperes — A + 1,000. 

Many investigators have attempted 
to ecaleulate by the Gibbs-Helmholtz 
equation and prove the absolute mini- 
mum voltage potential needed to de 
NaCl in solution into its 
component elements. Many factors en- 
ter into this derivation and conse- 
quently some discrepancy was found 
among the various investigators for 
the value of this decomposition poten 
tial. Suffice it to say that the maxi- 
mum discrepancy, fortunately, was 
only about 0.1 volt, and that after 
considerable investigation and thought 
many companies accepted the value of 
2.31 volts for the decomposition po- 
tential of NaCl in solution. The per- 
cent voltage efficiency is, therefore, 
equal to the product of 100 times the 
ratio of 2.31 to the actual voltage drop 
acrosa the cell, or 


(Ce) = 100 


here 


compose 


2.31 


(Ve) = 100 


where (Ve) = percent voltage effi 
ciency; and V = the actual voltage 
drop across the cell. 

Knowing the percent current and 
voltage efficiency, the percent energy 
efficiency (Pe) of the cell is found to 
he the product of the percent current 
efficiency and percent voltage efficiency 
divided by 100, or 


(Ce) (Ve) 
= 
100 
the number of kilowatt-hours of 
148-9 


electricity needed to make 1 Ib. of 
NaOH is found by the following: 


(453.6) 
(40.005) (96,480) 
(3,600) (1,000) T100) 
or E = 70.195 
(Pe) 


where (Pe) = percent energy efficiency ; 
and # = kilowatt-hours per pound of 
NaOH produced. These relations ap- 
pear in the nomographie chart, Fig. 1. 
The horizontal lines of Fig. 2 give 
the chemical equivalents of caustic, or 
in other words they give the quantity 
of chlorine and hydrogen made and 
the quantity of NaCl decomposed when 
a specified quantity of NaOH (L) is 
formed, thus 
Pounds of chlorine made per hour = 
35.455 
40.005 = 0.8863 L 


Pounds of hydrogen made per hour = 


1.008 
70.005 L = 0.0252 L 
Pounds of NaCl decomposed per hour = 


58.452 
40.005 = 14611 L 


TYPICAL CALCULATIONS 
Quantitative tests were made on an 
electrolytic alkali cell and the follow- 
ing data obtained: 


Amperage = 1,250 amp. (1.25 
kiloamp. ) 

Voltage drop across cell = 3.2 
volts 

Weight of NaOH made per hour = 
4.0 lb. 


From these data obtain the percent 
current, voltage, and energy efficiencies 
of the cell, and the number of kilowatt- 
hours of electricity used per pound of 
NaOH produced. Also find the number 
of pounds of chlorine and hydrogen 
made and the number of pounds of 
NaCl decomposed. 

Solution—Connect 1.25 on the Kilo- 
ampere scale with 4.0 on the Pounds- 
NaOH-per-Hour scale, extending the 
line to the Current Efficiency scale and 
read 97 percent current efficiency. Then 
connect 97 on the Current-Efficiency 
scale with 3.2 on the Voltage scale, the 
intersection on the Power-Efficiency 
seale being 70 percent, which corres- 
sponds to | kw-hr. per pound of NaOH, 
as found on the scale adjacent to the 
Power-Efficiency scale. The percent 
voltage efficiency is found on the scale 
adjacent to the Voltage scale, and for 
a voltage drop of 3.2 it is found to be 
70 percent. 
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To find the equivalent for 4.0 Ib. 
of caustic per hour, a vertical line is 
drawn through the 4.0 on the NaOH 
top horizontal scale of Fig. 2 and ex- 
tended to intersect the lower horizontal 
scales. Reading the various scales we 


find that when 4.0 lb. of NaOH is 
made per hour, there is also 3.55 lb. 
of chlorine and 0.1004 lb. of hydrogen 
made per hour, and that 5.85 Ib. 
of NaCl is decomposed per hour. 


Nomograph for Equivalent 
Diameters of Annuli 


D. S. DAVIS, Chemical Engineering Dept. 
Wayne University, Detroit, Mich. 


HE Dittus-Boelter equation [Univ. 

Calif. Pub. Eng., 2, 443 (1930); 
McAdams, “Heat Transmission”, p. 169 
(1933) and “Blements of Chemical 
Engineering’, p. 134, New York, Me- 
Graw-Hill Book Co.]}: 


k (Dup\* fe 
h = 0.0225 (7 ) 


is used in estimating the film coefficient 
of the fluid flowing in the annular space 
hetween standard iron pipes although 
it was originally developed to cover 
turbulent flow inside clean, round pipes 
where D is the inner diameter of the 
pipe in feet. For annuli, D is replaced 
by the equivalent diameter as given by 
the expression, 

— 

where D, is the outer diameter of the 
inner pipe and D, is the inner diameter 
of the outer pipe, both in inches. 

While actual diameters must be used 
in the latter equation the accompany- 
ing nomograph permits convenient cal 
culation of the equivalent diameter in 
terms of the nominal pipe sizes. The 
use of the chart is illustrated as fol- 
lows: What is the equivalent diameter 
of the annulus between 34-in. and 5-in. 
standard iron pipes? Connect 5 on the 
D, seale with 34 on the D, scale and 
read the equivalent diameter as 0.197 
ft. on the D scale. 


Nomograph giving equivalent diameters for 
annular spaces between concentric pipes 
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Machinery, Materials and Products 


Blackout Blinds 


New industrial blackout _ blinds, 
manufactured of heavy crepe fiber, have 
heen announced by Clopay, 1207 Clopay 
Square, Cincinnati, Ohio. These blinds, 
claimed to be completely lightproof, 
are said to be available at one-seventh 
the cost of opaque cloth. They are of 
the cord type, raising and lowering 
readily, when the control cords are 
pulled. A practical method of over- 
lapping is employed, which makes the 
blinds adaptable to windows of any 
size or number. A flameproofing proc- 
ess makes them incapable of supporting 
combustion. The same crepe fiber 
material is available for outside instal- 
lation on skylights and for effectively 
blacking out sawtooth buildings with- 
out the usual reflections resulting from 
most methods. 

According to the manufacturer, the 
original installation cost of such blinds 
is about the same as paint which, of 
course, becomes ineffective when the 
glass is broken. 


Coal-Fired Heater 


TO ENABLE industrial concerns to 
comply with government requests for 
conversion from oil to coal for heat- 
ing purposes, the Dravo Corp., Pitts- 
burgh, Pa., has designed a new direct- 
fired coal-burning unit heater made in 
eight sizes from 750,000 to 4,000,000 
B.t.u. output per hour. 

As in the case with other direct- 
lired heaters made by this company, 


Fiber blackout blinds 


Stoker-equipped unit heater 


the unit is entirely self-contained, hav 
ing its own combustion chamber, and 
distributing warm air either directly 
from outlet vents into the area to be 
heated, or when partitions or obstruc 
tions make it necessary, through a 
simple duct system. An underfeed 
stoker for either bituminous or anthra 
cite coal is available in both hopper 
and bin-feed types. The unit is also 
obtainable for hand-firing. cor 
rugated combustion chamber is em 
ployed, having fins and deflectors which 
make possible heat transfer to a mov 
ing air stream at about the same rate 
per square foot of surface as is ob 
tained in a boiler, according to the 
manufacturers. 

The new unit may be installed dur- 
ing plant construction and used for 
temporary heat, after whieh it is re 
tained as a permanent system. Owing 
to the simple method of warm air dis 
tribution, and to the construction of 
the unit itself, a 40-50 percent saving 
in steel as compared with a_ boile: 
plant is affected, according to the 
manufacturer. 


Plastic Window 


DEVELOPED by the Plastics Division 
of Monsanto Chemical Co., Springfield, 
Mass., a new transparent plastic, lami- 
nated with wire mesh, is available for 
use instead of glass in the windows 
of military establishments and indus- 
trial plants situated in potential air 
raid zones. This material, developed 
by the company in cooperation with 
the U. S. Navy, is claimed to with- 
stand the explosion of a 150-lb. bomb 
8 ft. away and to withstand a 28-in 
vacuum without appreciable damage. 
Although a }-lb. ball dropped from a 
height of 20 in. smashes ordinary glass, 
a 2-lb. ball dropped from 42 in. is 
necessary to penetrate a pane of the 
new material. 


Hydraulic pipe bender 
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This pane consists of standard 16 
mesh wire screening sandwiched be 
tween two sheets of Vuelite, this com 
pany’s transparent cellulose acetate 
sheeting originally produced for fluo 
rescent lighting fixtures. The material 
is as clear and transparent as a 
screened window of glass, and can 
easily be installed in any conventional 
multi-paned steel or wood sash. Eight 
standard panel sizes are available. 
Standard panels are drawn with a } 
in. flange which can easily be stapled 
to a wood sash, then puttied to form a 
weather-tight permanent installation. 


Pipe Bender 


BENDS up to 180 deg. in iron and 
steel pipe, as well as in solid bars of 
mild steel from g to 2 in., can readily 
be made without heating or filling by 
means of a new portable hydraulic pipe 
bender introduced by Tal’s Prestal Ben 
der, Ine., Milwaukee, Wis. The ma 
chine comes equipped with seven dif 
ferent sizes of formers, the total weigh- 
ing 158 lb. The machine alone, with 
the 2 in. former shown in operation 
in the accompanying view, weighs but 
98 lb. The machine consists of a pipe 
holder frame, hydraulic jack, and a 
former attached to the plunger of the 
jack. Three minutes or less is required 
to produce bends in any size of pipe up 
to the capacity of the machine, accord 
ing to the manufacturer. 


High Pressure Meter 


ULTRA HIGH-PRESSURE flow measure 
ment is possible, according to the 
Cochrane Corp., l7th St. and Alle 
gheny Ave., with a new high-pressure 
flowmeter manometer of the ring bal 
ance type which has recently been in 
troduced. A manometer of this type 
requires no stuffing box, float or pres 
sure-tight bearing. A_ stainless steel 
ring, 15 in. in diameter, balanced on 
a knife edge, contains mereury as the 
manometer fluid. The ring is parti 
tioned at the top, connections being 
made to the two sides by nickel torsion 
tubes, located at the center of rota 
tion. The ring tilts 10 deg. for the 
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full differential which may be between 
tf and 9 in. of mereury, depending on 
the cam weight supplied. As in other 
ring balance meters of this company’s 
design, a cam and weight arrangement 
is provided to extract the square root 
relationship so as to express the flow 
directly in uniform increments on a 
36-in. indicating scale and/or 12-in. 
cireular chart. 

Such meters are tested under 7,500 
Ib. per sq.in. pressure and are being 
employed in several synthetic ammo 
nia plants at pressures above 5,000 
Ib. per sq.in. 


Industrial Wood Fence 


To comply with steel restrictions in 
fencing, the Rock Island Sash & Door 
Works, Rock Island, Ill., is manufae 
turing a new industrial wooden fence, 
which weighs 20.4 Ib. per lin.ft., per 
mitting the shipment of 2,000 lin.ft. 
per car. Aceording to the manufac 
turer, this fence has the approval of 
the Army Engineering Corps and has 
been given a thorough tryout. 


Pneumatic Transmitter 


A NEWLY DEVELOPED pneumatic de- 
vice for the transmission of differen- 
tial pressures to a remote indicating 
or recording instrument is _ being 
offered by Moore Products Co., H and 
Lycoming Sts., Philadelphia, Pa. This 
device measures and amplifies small 
differential pressures, producing an 
output pressure proportional to the 
differential which can be transmitted 
over a considerable distance to a re- 
ceiving meter calibrated in the units 
measured. The new transmitter is 
said to give true linearity of response 
and a constant ratio of amplification, 
the latter being varied to suit the 
specific requirements and depending 
only on the fixed ratio of areas of a 
high-pressure and low-pressure bel 
lows. No levers or sliding elements 
are used. A separate pilot is provided 
where a long transmission distance is 
required, 

The instrument consists of a cham- 
ber in which is a bronze or stainless 
steel bellows, the low pressure tap 
connecting to the space outside the 
hellows, with the high pressure tap 
connecting inside. Air from a filtered 
and regulated supply enters the inside 
of a small diameter bellows concentric 
with the larger one. This air bleeds 
from an exhaust nozzle at a rate con 
trolled by the balance point achieved 
by the large bellows under the existing 
differential pressure. The regulated 
pressure within the small bellows is 
then transmitted by tubing to the in- 
dieating instrument. 

This method is described by the 
manufacturer as the pneumatic equi- 
valent of the electric null system in 
that it is independent of bellows cha- 
racteristics. The system can readily 
be checked for zero point and can be 
supplied with liquid seals if necessary. 
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Differential pressure transmitter 


It is suitable for transmission of in 
dications in connection with liquid 
level, interface level, flow in pipes, 
ratio flow control, specific gravity, tem 
perature compensation of specific gra- 
vity, or temperature measurement. 


Plastic-Mesh Fabric 


TEN-MESH FABRIC, the openings of 
which are filled with a transparent 
plastic, is available under the name of 
Ceco safety cloth from Colloid Equip 
ment Co., 50 Church St., New York, 
N. Y. This material, which is non 
shattering in the event of bombing, 
may be used instead of window glass, 
or may be applied inside, over the regu 
lar window glass, to minimize the 
shattering effect of a nearby explosion. 
The safety cloth is said to transmit 89 
percent of the light of 4,000 angstrom 
units range and 76 percent of the ultra 
violet light of 3,600 angstrom units 
range. It is weatherproof, flexible and 
easy to handle. It can be cut with 
scissors and tacked up on a wooden 
sash, using unskilled labor. For use 
over steel sash, the material may be 
set up in special frames or secured by 
meta’ strips screwed into holes drilled 
in the sash. The cloth comes in rolls of 
300 ft., 28 in. wide. 


Inclosed Motor 


CowL-CooLep is the name of the 
latest fan-cooled motor developed by 
Crocker-Wheeler Electric Mfg. Co.., 
Ampere, N. J. The motor is totally 
inclosed, and especially adapted for 
use in dusty locations. As appears 
from the accompanying illustration, 
the frame carries a number of heavy 
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External-cooled inclosed motor 


ribs parallel to the shaft. At the right 
hand side, a cowl ring covering the 
fan wheel will be observed. Air is 
drawn into the fan at the center of the 
cowl ring and then blown over the 
external ribs. There are no internal 
passages for cooling air, and thus the 
motor is claimed to be particularly 
suitable for service in destructive 
fumes, abrasive dusts, oil or dirt. 
This motor is built with either sleeve 
or ball bearings, in the same frame 
sizes used for open motors of corre- 
sponding horsepower ratings and 
speeds, and in sizes up to 20 hp. 


Blackout Light Control 


SWITCHING EQUIPMENT intended to 
provide low intensity light during 
blackouts has recently been made avail 
able by Automatic Switch Co., 41 East 
llth St., New York, N. Y. In many 
applications it is desirable to provide 
low intensity light for essential move- 
ment with safety, whenever the main 
lighting is turned off during a black 
out. The new equipment consists of a 
switching arrangement having two sets 
of contacts so arranged that, being op- 
erated by the same mechanism, when 
the contacts for normal lighting are 
closed, the special blackout lights are 
disconnected, whereas when the normal 
lighting contacts are disconnected, the 
blackout lights go into operation. The 
unit can be controlled either manually, 
or remotely from one or more push- 
button stations. Customarily a second 
source of power should be provided for 
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the blackout light, for control and 
communications. Automatic transfer 
switches should be provided to insure 
continuity of operation from either 
available source. 


Standard Bearing Covers 


WITH THE APPROVAL of all leading 
manufacturers of ball and roller bear- 
ings, R-S Products Corp., 4530 Ger- 
mantown Ave., Philadelphia, Pa., has 
commenced the marketing of a line of 
standard covers designed to form a 
dust- and grease-tight closure to the 
bearing housing. These covers, avail- 
able in a complete range of types and 
sizes, are low in cost and are said to 
simplify materially the problems of 
the designer and draftsman and to 
eliminate the costs of patterns, fixtures, 


vages, ete. 


Fast-Stabilizing Control 


Hyrer-Reser is the name of a new 
control funetion which is now available 
in the newly designed Model 30 Stabi 
log controller, manufactured by The 
Foxboro Co., Foxboro, Mass. In tests 
of instruments in which this function 
was incorporated, it is claimed that 
process stabilization following an up- 
set was reestablished in one-quarter 
of the time, and with only one-half of 
the upset effect. as compared with a 


Model 30 Stabilog 
with Hyper-Reset 
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similar controller having only the 
usual reset. Hyper-Reset is said to 
reduce the effect of a process disturb- 
ance by making initial temporary ad- 
ditional corrections which are propor- 
tional to the rate of change of the 
measured variable caused by the dis- 
turbance. The normal reset follows, 
establishing stabilization. However, 
the several control functions carried 
out by the device are simultaneously 
and automatically adjusted. No tun- 
ing-in is necessary, and no more than 
two process adjustments are required, 
proportional and Hyper-Reset. 


Check Valve 


IMPROVEMENTS in a new line of check 
valves have been announced by the 
Williams Gauge Co., 2018 Pennsylvania 
Ave., Pittsburgh, Pa. These valves are 
available in a wide variety of metals 
and sizes. Designated as the Williams- 
Hager Flanged Silent Check Valve, their 
rated pressures range from 150 to 2,500 
lb., their sizes from 1 to 20 in. Sim- 
ple, compact and rugged design has 
been employed. Only two parts are 
subject to wear, the valve disk and 
the seat, both of which are easily re- 
movable and renewable, reseating be- 
ing possible without special tools. As 
appears from the accompanying illus- 
tration, the spring ring is built as an 
integral part of the body. 

According to the manufacturer, 
these valves are particularly suited 
for use in water service, oil refining, 
chemical manufacture and other non- 
return flow lines. In general, they 
can be used in all pump lines hand 
ling water, oil, gas, certain acids, al 
kalis, and other liquids, 


Motor for magnesium- 
dust locations 


Flat-disk check valve 
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Axial Flow Fan 


A RECENT ANNOUNCEMENT of the 
B. F. Sturtevant Co., Hyde Park, Bos 
ton, Mass., describes the company’s 
new Victory Axiflo fan which is 
claimed to offer features in perform- 
ance, quietness of operation, saving of 
weight, space and power, which have 
never before been approached in fans 
of the axial flow type. The fan is not 
yet available for industrial use, since 
the entire production at present is 
required by the U. 8S. Navy for use in 
heating, ventilating and mechanical 
draft service. 

The new fan is claimed to have an 
exceptionally high mechanical efficiency 
of 90 percent, and to be extremely 
quiet in operation, as well as light in 
weight and small in size. It weighs 
only about 60 percent as much as other 
fans for comparable service. Pressures 
range from 4 to 6 in. w.g. in the motor 
driven type, with turbine-drive models 
available for pressures as high as 60 
in. w.g. After the emergency, a wide 
range of sizes will be available for 
industrial use. 

Several novel features characterize 
the design of the new fan. A special 
motor is supported in the center of 
the duct section by a number of 
“Streamvanes” which are welded to 
the motor and the inside of the fan 
housing, serving not only to cool the 
motor, but also to straighten the air 
flow from the rotor, reducing turbulence 
and resistance in connected ducts. The 
rotor itself is of a novel stream-lined 
design, the blades being shaped in such 
a fashion that the same amount of 
work is performed at every radius, 
thus giving great flexibility of volume 
without change in pressure. 


Magnesium-Dust Motor 


SUITABLE for use under magnesium- 
dust conditions, a new motor labelled 
as acceptable for Class II, Group E 
hazardous locations has been announced 
by General Electric Co., Sehenectady, 
N. Y. These new polyphase induction 
motors are made in sizes from 1 to 
20 hp. and are intended particularly 
for use in plants handling fine magne 
sium powders, as in the manufacture 
of incendiary bombs. The motors are 
tetally inclosed, with a non-ventilated 
construction in the smaller ratings, and 
a fan-cooled construction above 2. hp. 
Dust-tightness is said to be achieved 
without complications. The motors 
feature non-sparking bronze external 
fans; relatively straight and smooth 
external ventilating passages the 
fan-cooled motors; permanently sealed 
in leads; and rotating labyrinth 
seal at the shaft opening. 


Equipment Briefs 


A BUILT-IN chain reducer, with the 
output shaft in exact alignment with 
the input shaft, is now being offered 
in combination with a variable speed 
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transmission, in a special design man- 
ufactured by the Reeves Pulley Co., 
Columbus, Ind. Output speeds may 
either be increased or decreased, as 
compared to the variable speed shaft 
of the transmission. They are, of 
course, infinitely variable within pre 
determined limits by turning the speed 
control hand wheel. The chain drive 
operates in a bath of oil. 


For use where electric operation 
seems best fitted to the job, Clark True 
tractor Division of Clark Equipment 
Co., Battle Creek, Mich., is now pre 
pared to supply electric-powered fork 
trucks, platform trucks and _ tractors. 
Formerly this company manufactured 
only gas-powered trucks. The new ma- 
chines lift from 2,000 to 7,000 Ib. using 
a hydraulic vane-type pump driven by 
a special series-wound motor, The same 
pump operates the tilting unit which 
enables the operator to tilt the load 
hack 10 deg. in 5 second for safe rid 
ing, or tilt it forward 3 deg. in 1] sec 
ond for tiering. Four speeds in either 
direction up to 6 m.p.h. under full 
load are standard. 


A USEFUL Accessory for heavy weld- 
ing is a new holding magnet or mag- 
netie welding clamp now available 
from Stearns Magnetic Mfg. Co., Mil- 
waukee, Wis. The magnet is available 
in various sizes. For example, one of 
i0 in. diameter, weighing about 70 Ib., 
exerts a pull of 2,000 Ib. on § and 
1 in. steel plates. Through use of such 
a clamp it is said to be possible to 
draw the plates to level alignment with 
the edges brought flush against the 
perfect surface of the magnet. By 
tacking welds to the plates on either 
side of the magnet, the welder is able 
to maintain alignment readily and 
achieve quick results. 


Two NEW pieces of air raid equip 
ment are available from Specialties 
Mig. Co., 35 Farrand St., Bloomfield, 
N. J. One is a 20-gal. barrel pump 
extinguisher mounted on wooden 
wheels, with carrying handles to per 
mit its being carried upstairs by two 
people. The barrel is provided with 
a tight cover to prevent evaporation 
and a stirrup pump with a 12-ft. length 
of hose. An ax is included in the 
assembly. The other unit is a portable 
sand barrel for the extinguishment of 
incendiary bombs. Like the pump 
barrel, this consists of an open top 
barrel of approximately 24) cu.ft. ea 
pacity, mounted on wheels and equipped 
vith handles for carrying upstairs. A 
long-handled shovel and an ax are part 
of the assembly, 


Packing Material 


RESILIENT packing material made of 
kraft paper stock, expanded into a 
honeyeomb pattern so as to resemble 
expanded metal, has been introduced as 
a shipping packing material by Re 
search Products Corp., Madison, Wis. 


The material is light, uniform and easy 
to handle. The expansion process gives 
it a third dimension, and hence re 
silience. As shown in the accompanying 
view, it can be wrapped around double 
curved objects, such as the chimney 
and bulb shown. 


Motor-Operated Valve 


FoR PROCESS WORK where close regu 
lation is required in the handling of 
steam, water, oil or gas, Barber-Col 
man Co., Rockford, Il., has introduced 
the new Microvalve, a motor-operated 
Valve with a proportioning type opera 
tor. The valve operator consists of one 
of this company’s Microtrols, with the 
addition of an eecentric cam which 
operates the valve plunger. Valves are 
luilt in single-seat V-ported. double 
seat V-ported, and double-seat, three 
way designs. 


Impact Crusher 


A NEW CRUSHER designed to operate 
almost entirely by impact, with a 
minimum of attrition and abrasion, 
has been introduced under the name 
of Reversible Impactor by the Penn 
sylvania Crusher Co., Liberty Trust 
Bldg., Philadelphia, Pa. According to 
the manufacturer, such «a mill causes 
a particle rupture much like that pro 
duced by an internal explosion, nor 
mally giving a different particle shape 
than is obtained by plain, slow com 
pression breaking. It is claimed to 
minimize over-grinding and to permit 
high reduction ratios. 

The new mill consists of a rotor 
carrying swing hammers, on either 
side of which are arranged a group of 
heavy anvils against which the feed is 
hatted by the hammers. The mill has 
no cage and thus material cannot be 
held in the mill and subjected to attri- 
tion. The larger pieces rebound into 


Kraft paper packing material 


e SEPTEMBER 1942 e CHEMICAL 


the beater circle and are repeatedly 
thrown against the anvils. Fines are 
removed from the mill by an air 
stream, and for best results the mill 
should be operated in closed circuit. 
The novel feature of this design is 
the use of two groups of anvils, one 
arranged on either side of the ma- 
chine. Feed enters at the center over 
the rotor and the direction of rotation 
determines which group of anvils is 
active. A reversing switch is provided 
so that the direction of rotation can 
be selected and either set of anvils 
used, in effect, giving two mills in one. 
Handwheels are provided at either 
side for quick adjustment of the anvils. 


Automatic Scale 


SEVERAL interesting features are ob 
tainable in a new automatic weighing 
scale designed for rapid and accurate 
handling of coal and other free-flow 
ing bulk materials, and manufactured 
by Beaumont Birch Co., Philadelphia, 
Pa. Material is conveyed from the 
feed hopper to a weighing hopper by 
means of a vibrating metal feeder deck 
which eliminates all rubber belts, pul 
leys and other rotating mechanisms. 
The seale is totally inclosed in a dust 
tight, welded steel case, and is built 
in three standard sizes for handling 
quantities ranging from 1 to 30 tons 
per hour. On special order, larger 
sizes having weighing capacities up to 
60 tons per hour can be furnished. 


Electric-operated 
control valve 
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Go the Full Route YEAR AFTER YEAR . . 


Here’s what happens with the Streamlined 
“1000” Valve on the Job 


1 Maximum Capacity when needed most 7 Speedier Production Results 
2 Accurate Pressure Control under tough- 8 Elimination of failures 
est working conditions 
9 Constant Delivery Pressure 


3 Trouble-free Service 
10 cost Saving Operation 
4 smooth Operation 
11 No Spoilage 


5 Tight Closure 
12 Practically zero in maintenance 
6 Accurate Regulation costs 


“24 hours a day”’ 


“The particular Streamlined Pressure Regulator you refer to 
is installed on a paper machine making tissue paper. Pressure 
fluctuations are not desirable. In fact, to maintain a good, 
uniform quality of paper, and to get the utmost out of the 
machine in the way of production, sensitive pressure control 
is of prime importance. And because the machine runs 24 hours 
a day, dependability is equally important. Your valve has never 
missed a trick. Our operating department is well pleased.” 
—Case No. 340. 


“No trouble over a five year period’ 


“Bought the first '1000° Valve because we were on 
& hunt for a dependable Valve. Laboratory tests \ =e 


were so good we standardized on it. Plant use 
confirmed lab tests. With practically no trouble 
with any of these Valves over a five year period, 
we are not on the hunt any more."—Case No. 369. 


CASH COMPANY 
"DECATUR, ILLINOIS: 


GIVES THIS FLOW PATTERN 
The Streamlined form of the inner 
valve eliminates turbulence. It 
produces the flow pattern shown 
above which makes for maximum 
capacity when it is needed most, 
ond permits accurate pressure 
control under toughest working 
conditions. 


Send for Bulletia “1000” 


@ Gives you full details on all of the 
twelve points listed above. Steam, air, 
and water capacity charts are shown. 


STANDARD 


CONTROLS.. 
VALVES 


Question: "'Don't you people 
moke anything besides that 
Streamlined Valve you talk 
about so much?" 


Answer: "Yes Sir; we do! And 
we propose to picture one or 
two of them here each time."' 


Cash Standard Type 34 Pressure 
Reducing Valve. For practically all 
fluids. Sizes: 2"' to 12°* inclusive. 
Highest initial pressure 800 Ibs.; re- 
duced pressure, vacuum to 150 Ibs. 


The best that money can buy in this 
type valve. Precision built; every 
mechanical detail right as can be. 
Long time service. Has roller guides, 
roller bearing—no lost motion; a 
change in the pressure under control 
produces corrective valve movement. 
Bodies: iron, bronze, steel. Trims: iron, 
bronze, stainless steel, monel metal. 
Ends: screwed, flanged, ammonia 
type, welding type. 


Cash Standard Type 10 Pressure Re- 
os and Regulating Valve — self- 
contained, pilot operated. For holding 
reduced pressure within extremely 
close limits. 

Sizes: 2'' to 12°' inclusive. Highest 
initial pressure 600 Ibs.; highest re- 
duced pressure 250 Ibs. For use with 
water, air, Freon, ammonia; or with 
any non-corrosive gas or oil. Valve 
fluid not wasted; it dis- 

charges to outlet pipe. 

Bodies: iron, bronze, steel. Trims: 
iron, bronze, stainless steel, or monel 
metal. Ends: screwed, flanged, am- 
monia type. 

A dial on the pilot valve makes it easy 
to widen or narrow the control pres- 
sure range until you establish the ideal 
range for your service. 
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Formaldehyde 
from 
Natural Gas 


GROWING IMPORTANCE of the pe- 


troleum industry in the chemicals field 
is again illustrated in the large-scale pro- 
duction of formaldehyde, methanol, and re- 
lated chemicals by the direct oxidation of 
natural gas hydrocarbons at the Tallant, 
Okla., chemical plant of the Cities Service 
Oil Co. 

Conversion of methane and other natural 
gas hydrocarbons directly to formaldehyde 
by air oxidation has received much atten- 
tion in the past, but the first successful 
commercial plant utilizing this method was 
built at Tallant early in 1928. Since that 
time, the production capacity of this plant 
has been consistently expanded. Output at 
present is very substantial. Cities Service 
today is the largest producer of formalde- 
hyde by this process—a process developed 
by its own research organization. 

A substantially equal tonnage of meth- 
anol is produced simultaneously with the 
production of formaldehyde. A smaller ton- 
nage of acetaldehyde, methyl acetone sol- 
vents, ete., are also produced. These prod- 
ucts are produced in admixture—as a crude 
chemical—by the controlled partial oxida- 
tion of natural gas hydrocarbons. The erude 
chemical product must then be separated 
by fractionation into its major constituents 
—formaldehyde solution, methanol, ace 
taldehyde, and methyl acetone solvents. 
These fractions are further refined to com 
mercial specifications. Methanol produced 
in this process has been converted largely 
to an anti-freeze, but substantial quantities 
have now been made available to other uses. 

This process for the manufacture of 
chemicals operates at moderate tempera- 
tures and pressures and therefore does not 
require the expensive forgings and other 
searce materials essential to synthetic proe- 
esses operating at pressures of several hun- 
dred atmospheres. 

The essential steps in the process of mak 
ing these chemicals from natural gas are 
shown in the accompanying diagrammatic 
flowsheet. Most of these steps in the process 
are illustrated by photographs. 
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ACETALDEHYDE FRACTION 
RECTIFIED 


PURE METHANOL 
To Storage 


METHANOL FRACTION 


IRAP RECTIFIED AND REFINED 
& 
SOLVENT AND METHANOL STILLS 
LEVEL CONTROL 11 12 13 


10 FORMALDEHYDE FRACTION REFINED USP Formalin 
to Storage 


STABILIZED 


fractionating and rectifying columns are shown in the center 13 Formaldehyde processing units in plant of Cities Service Oil Co. in the Southwest 
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Some months ago we rec ely an 


inquiry about the practical applica- 
tion of spray drying to the dehydra- 
tion of an inorganic salt, one element 
of which is vital to the war program. 
Our pilot plant records showed tests 
had been made for our own research 
staff. Data on gas temperatures, feed 
consistency, moisture in final product, 
its bulk density and average particle 
size, etc., were all available. But these 
new specifications were more strin- 
gent; control of temperatures, final 
moisture and several other process de- 
tails had to be more precise. 

* New pilot plant tests were made. 
Then small scale production opera- 
tions followed. Operating technique 


Complete assembly for 
a bottom belt driven 
atomizer. 


| 


was improved, control made more 
accurate. Each phase of the operation 
was studied from every angle. 

¢ As a result, today our field engi- 
neers are supervising erection of a 
large and complete spray dryer in- 
stallation: furnaces, ducts with spe- 
cial insulation, desiccators complete 
with stairways and operating plat- 
forms, fans, motors, panel boards for 
electrical equipment and automatic 
temperature control instruments, Mul- 
ticlones and special scrubbers. 


* Soon our operating engineers will 
put this plant in operation and show 


MAIN OFFICES: 


BY “TURBULAIRE” 


story of Engineering Service 


Typical forms of atomizer 
heads used with the Turbulaire 
Spray Dryers. 


the plant staff how it should be run. 
Our client is as confident as we are 
that this job will have as few “bugs” 
to iron out as is possible in an opera- 
tion of this magnitude and complex- 
ity because it has been carefully engi- 
neered, tested and checked from every 
angle possible, short of full-scale pro- 
duction. It is a turn-key job and back 
of it all is 35 years of experience. 


- SEND FOR 
THIS BULLETIN 


CORPORATION 
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ENGINEERS, DESIGNERS AND MANUFACTURERS OF EQUIPMENT FOR COLLECTION OF SUSPENDED MATERIALS FROM GASES AND LIQUIDS 
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New York City: Chrysler Building - Chicego: 140 South Dearborn Street 
PRECIPITATION COMPANY OF CANADA, LTD. 
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NON-CRITICAL MATERIALS 7 
HELP COMBAT CORROSION! 


Two Crane Technical Publications Take on a New and Timely Significance 


' 


“,.. These publications are replete with comparisons 
between ferrous, nickel, copper, nickel-copper, and 
nickel-chromium alloys in contact with a large num- 
ber of different environments. In many cases, these 
comparisons show that a non-strategic material can 
he used, even though better results would be obtained 
from one of the alloying materials which is now needed 
more vitally for other purposes. The accompanying 
discussions sometimes show that the need for special 
alloy material results from some design feature, and 
that a change in some of the piping can sometimes 
eliminate the need for a high order of corrosion 


resistance...” 


* 


With the use of nickel, chromium, copper and other 
alloying elements for piping equipment drastically cur- 
tailed, many engineers are faced with new problems in 


combating corrosion, 


Men having such problems will find much valuable 
information in these 
Crane publications 
on “Combating Cor- 
rosion in Industrial 
Process Piping” and 
“Corrosion-Resistant 
Valves and Fittings.” 
Both publications 
have been in the tech- 
nical libraries of 
many plants since 


they were first issued 


in 1939, 


It will be worth your 
while to refer to them 
again at this time— 
or to send for copies 
if you do not already 
have them. For they 
contain much specific 
information on where 
currently available 
materials can be used 
with reasonable satis- 
faction. “Corrosion- 
Resistant Valves 
and Fittings,” for instance, contains a chart listing 
nearly 200 different corrosive chemicals and indicating 
where iron and steel may be used. ‘Combating Corro- 
sion” presents an exhaustive list of suggestions for 
handling corrosive fluids, many of which show how 
non-critical materials may be used. 

All data prescribed are predicated both on Crane’s 
laboratory research and upon the wealth of field expe- 
rience made possible bythe breadth of Crane’s contacts 


as the nation’s leading manufacturer of valves and fittings. 


COPIES AVAILABLE WITHOUT CHARGE 


As a service to American industry, at war, Crane is glad 
to make these publications available to engineers with- 
out charge. Write today for your copies. 


» 


CRANE CO., GENERAL OFFICES: 836 SOUTH MICHIGAN AVE., CHICAGO 
PLUMBING * HEATING + PUMPS + VALVES + FITTINGS + PIPE 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS 
IN ALL MARKETS 
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STRONG CHEMICAL IND 


flecey the Challenge 


This war we are fighting presents a challenge 


to our chemical indusiry! 


Production of existing chemicals has had 
to be stepped up to unforeseen tonnages. 
New chemicals, particularly in the synthe tic 
group, have had to be worked out in the 
laboratory and then translated into full- 


scale production ... quickly. 


War has flung down the gauntlet, and 


industry has accepted the challenge. 


Much of the underlying strength of the 
nation’s chemical industry can be traced to 
the soundness of engineering designs and 
skill in construction contributed by inde- 
pendent, unbiased engineering and construc- 
tion services. 

Badger Engineers and Constructors are 
proud to be among those serving the chemical 
industry at this time...serving it by designing 
and building efficient plants and units in— 


under existing handicaps—record time. 


9-BCO-1 


Boston, Mass. 


New York Philadelphia 


San Francisco London 


Chemical Engineers and Contractors Specializing in Distillation, Evaporation, Extraction and Solvent Iecovery 
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Technical, Industrial, Personal 


CHEMICAL ENGINEERS WILL BE 
SCARCE FOR INDUSTRY 


Chemical engineers for process in- 
dustry are going to be scarce. The War 
Manpower Commission knows this and 
is trying to protect essential war-time 
industry against too great a depletion 
in technical personnel. Several plans 
have been formulated and are being put 
into action as rapidly as possible. 

Training of young scientists and en- 
gineers in technical institutions of full 
college grade continues with the en- 
couragement of the Manpower Com- 
mission on a speed-up program in 
most schools. But students are warned 
that merely going to college and tak- 
ing an approved course with acceptable 
standing is not enough. They must be 
working directly toward a war job to 
expect any deferment. And privately 
the leaders of this program know that 
at least two-thirds of the graduates 
will undoubtedly find themselves in 
uniform promptly after graduation. 
The need for technically-trained officers 
is so great that this seems unavoid- 
able. 

Research personnel will be protected 
as far as possible, as well as operating 
plant men. But local draft boards do 
not recognize the importance of scien- 
tists and engineers in the research 
laboratory as keenly as they might. 
Special effort must be made by man- 
agements to protect these men under 
these circumstances, officials explain. 
But here again the research jabora- 
tories cannot be a haven tor those who 
do not have combatant disposition. 

Technical men are being urged, where 
their present work is not importantly 
traceable to war-time need, to make 
some kind of a move either within their 
company or by change of position so 
that they will be using their special 
talents for immediate war necessities. 
This probably means a considerable 
shifting about. Managements must ex- 
pect to have to demonstrate to their 
personnel the war-time importance of 
the job if they are going to keep them. 

Management officials also have the 
responsibility of appraising their need 
for additional technical personnel for 
the necessary war-time expansion of 
capacity or of research activities which 
are immediately pressing. Companies 
which have such prospective needs 
should make them known to the Man- 
power Commission and ask for the lists 
of those not on war jobs who might be 
sought as prospects to fill openings. 
The National Roster has quite a list of 
that sort which it may be able to use 
effectively in the assistance of process 
industry executives. 


MORE CHEMICALS REPORTED ON 
LIST OF SCARCE MATERIALS 


On Aug. 21, WPB issued its fifth 
provisional report on relative scarcity 
of certain materials. The materials are 
listed in three groups with group I 
containing the materials of which the 


supply is inadequate for war and most 
essential uses: group II lists those of 
which there are sufficient supplies for 
many essential needs; and group III 
represents the commodities which are 
in adequate supply for all appropriate 
types of present demands. 

The listing of chemicals is as fol- 
lows with those marked with an aster- 
isk in the most critical position: Group 
I—*acrylonitrile, laurel alcohol, alum- 
inum trihydrate, ammonia, ammonium 
cyanamide, ammonium sulphate, anth- 
raquinone derivatives, arsenic trioxide, 
benzol, bleaching powder, *butadiene, 
butyl aleohol, calcium cyanamide, cal- 
cium hypochlorite, chlorosulphonie acid, 
cobalt chemicals, copper chemicals, 
*cresols, diphenylamine, glycerol, yel 
low hydrated iron oxide, lithium chem- 
icals, mannitol, naphthalene, naphthenic 
acid, nitrie acid, pentarythritol, per- 
chloric acid, *phenol, tricresyl and 
triphenyl phosphates, phthalic anhy- 
dride, silica gel, sodium nitrate, sor- 
bitol, sulphur chlorides, *toluol, urea 
and French zine oxide. 

Group IIl—acetic acid, acetic anhy- 
dride, acetone, amyl, ethyl and methyl 
alcohols, acrylic acid and acrylates, 
alkyd resins, aluminum chemicals, ani- 
line, atabrine, bromine, butyl acetates, 
chlorates and perchlorates, chlorinated 
hydrocarbon solvents and waxes, chlor- 
ine, chromium chemicals, citric acid, 
ethers, formaldehyde, glycol, iodine, iso- 
propanol, ketones, lactic acid and lac- 
tates, maleic acid, manganese chloride 
anhydrous, molybdenum chemicals, 
nickel chemicals, phosphorus, phos- 
phorus oxychloride, phosphorus _pen- 
toxide, potassium permanganate, stron- 
tium salts, xylol. 

Group ITI—aluminum sulphate, com- 
mercial, barium carbonate, borax and 
boric acid, camphor, caustic soda, 
chromic acid for plating, muriatic acid, 
nicotine sulphate, soda ash, sodium 
silicates, sodium silicofluoride, sodium 
sulphide. 


LARGE ATTENDANCE EXPECTED 
AT CHICAGO CHEMICAL SHOW 


Regarded as an important contribu- 
tion of the chemical industry to the 
war-time effort, the National Chemical 
Exposition will be held Nov. 24-29 at 
the Hotel Sherman in Chicago. The 
Exposition had been originally planned 
for the Stevens Hotel but this was 
taken over by the War Department and 
the transfer to the Hotel Sherman pro- 
vides adequate space for display of 
commercial and educational exhibits 
and also is readily accessible to the 
retail and amusement center of the 
city. 

Victor Conquest, director of research 
for Armour & Co., who is chairman of 
the show committee, anticipates an 
attendance of approximately 20,000 
from all sections of the country, in- 
cluding research chemists, executives 
of industrial plants, engineers, and 
government specialists. Mr. Conquest 
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says this year’s show will be twice as 
large in the number of exhibits and 
floor space as the first exhibition held 
two years ago and he added: ‘We are 
planning an interesting and momentous 
conference which will be in the nature 
of a forum. This parley will get under- 
way at the opening and _ continue 
through the entire period of the show. 
A committee is now preparing a sched- 
ule of industrial motion pictures which 
will also add to the interest of the ex- 
position from an educational stand- 
point.” 


RECORD OUTPUT OF SYNTHETIC 
ORGANIC CHEMICALS IN 1941 


The Tariff Commission has issued a 
preliminary report on domestic pro- 
duction and sales of synthetic organic 
chemicals for 1941. Detailed statistics 
for coal-tar crudes, plasticizers, vari- 
ous pharmaceuticals, intermediates, 
and solvents are omitted to avoid dis- 
closure of information that might aid 
the enemy. 

The report shows that sales of all 
synthetic organics were valued at 
$724,000,000, an increase of 50 percent 
over the record sales of 1940. Sales 
value of coal-tar finished products and 
intermediates was 60 percent greater 
than in 1940 and sales of non-coal-tar 
synthetics 42 percent greater. 

In the more important groups pro- 
duction increases in 1941 over 1940 
were: intermediates 25 percent, dyes 
32 percent, coal-tar medicinals 64 per- 
cent, coal-tar resins 50 percent, and all 
non-coal-tar synthetics 27 percent. 


COLUMBIA CHEMICAL OFFICES 
MOVED TO PITTSBURGH 


The executive sales office of the Co- 
lumbia Chemical Division of the Pitts- 
burgh Plate Glass Company has been 
moved to Pittsburgh from New York. 
E. T. Asplundh, vice-president, an 
nounced on Sept. 1. Also involved in 
the transfer are the chemical division’s 
traffic and advertising departments. 
“The move,” Mr. Asplundh said, “is a 
continuation of the company’s program 
of co-ordinating its various divisions 
in the general office at Pittsburgh. Sev- 
eral years ago the executive office of 
the paint division was moved there 
from Milwaukee. W. I. Galliher, di- 
rector of sales of the chemical division, 
will be in charge of sales activities 
from the new Pittsburgh headquarters. 
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News from Washington 


WASHINGTON NEWS BUREAU, 


y re are the weeks in which WPB 
is striving to gain mastery over 
the Frankenstein war machine which it 
has built. The machine needs oiling 
and it needs to have its gears meshed; 
to use Don Nelson’s own term for it, 
the machine is out of balance. What 
has happened, according to Nelson, is 
that WPB has built, Topsy-fashion, a 
production machine without stopping 
to take time to look at the blueprint if, 
indeed, there was a blueprint. Fabri- 
cating capacity has been built faster 
than provision has been made to feed 
it. Some kinds of fabricating capacity 
have run amuck. 

In many ways the situation could 
have been anticipated, perhaps was, by 
some. But it isn’t likely that it could 
have been prevented and still have 
produced the plant capacity that has 
resulted, in so short a time. That’s 
Nelson’s battle stand in the midst of 
the angry fires which were built up 
around WPB in August. He would do 
it that way again, knowing the result. 
What has to be done now is to remove 
the creaks and groans of the big ma- 
chine and get it running in some sort 
of orderly fashion—get it into balance. 
This is WPB’s first problem after, as 
outlined on these pages in August, 
rounding the corner from the job of 
carving a war machine out of a peace- 
time industry to the assembly-line job 
of keeping that machine functioning on 
all cylinders. 

WPB’s approach has been one of 
tightening up the controls over the 
flow of materials through the Produc- 
tion Requirements Plan which actually 
is a form of allocation. For the fourth 
quarter of 1942, WPB is undertaking 
to obtain a realistic total of the stated 
materials requirements of the war fac- 
tories, and of the supply which will be 
available to meet that demand. A 
sharp pruning knife treatment has been 
promised to insure that the PRP cer- 
tifleates doled out for fourth quarter 
use by industry not only keep within 
the supply but also trim the operations 
of the various components of produc- 
tion so that they will mesh among 
themselves. 


Quinine Supplies 


Present production of atabrine, the 
synthetic substitute for shut-off qui- 
nine supplies, is considered adequate 
for all foreseeable requirements, both 
military and civilian. The Army, 
Navy, Public Health and WPB all sub- 
scribe to that conclusion. It’s the real 
reason behind the fact that the ata- 
brine patent held by Winthrop hasn’t 
been “nationalized,” why only Merck 
has been licensed to produce the drug, 
a situation which stirred up a news- 
paper row in August and provided the 
Bone patent committee a new trial to 
follow. 

The agreement of the interested war 
agencies on the sufficiency of atabrine 
production was obtained at the solici- 
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tation of the Alien Property Custodian 
who now administers General Aniline’s 
50 percent holdings in Winthrop but 
who has no control over the atabrine 
patent because it is (and always has 
been) American owned. Winthrop has 
agreed to license any competent pro- 
ducer any time the Government de- 
cides it needs more of the compound 
that it and Merck can produce. 

Generally overlooked in the row over 
granting additional licenses for the 
compound is the fact that public health 
and the military medical men still are 
not ready for “all-out” substitution of 
atabrine for quinine. The synthetic 
product has a toxic effect on some peo- 
ple and the military has decided to use 
up the stockpile of quinine before re- 
sorting to the synthetic, hoping that 
in the meantime, the substitute can be 
improved. 

Meanwhile, on the quinine front sev- 
eral steps developed in the direction 
both of getting as much increase as pos- 
sible in supplies of the natural drug 
and in husbanding the stockpile in 
this country. A U. 8. commission is 
leaving for Central America, especially 
Guatemala, to study the potentialities 
for increasing quinine raising. In 
August, also, the WPB Health Supplies 
Branch urged druggists having greater 
stocks of quinine, cinchonine, cincho- 
nidine, and quinidine in excess of re- 
quirements to sell them back to sup- 
pliers for diversion to other druggists 
needing stocks or to the military. All 
sales of these commodities are under 
Order M-131 restrictions. 


Vegetable Oils Subsidy 


WPB has decided to subsidize the 
vegetable oil market in order to “bail 
out” Secretary Wickard and Leon Hen- 
derson whose promises to keep farm 
prices up and costs down could not live 
together. The first step was taken 
late in August when the Commodity 
Credit Corporation was chosen to carry 
out the plan and clothed in the mantle 
of WPB’s full authority for the 
purpose. 

CCC, already an old hand in the agri- 
cultural markets, needed only to look 
at how RFC was handling the similar 
oil problem on the eastern seaboard 
for its cue. Early in September the 
agency came up with plans for two 
products, cottonseed and linseed. Un- 
der the plan, Commodity Credit agrees 
to purchase vegetable oilseed and oil- 
seed products from processors, refiners 
and bleachers who agree to pay at 
least a minimum price for oil crops, 
crude oil and linters. 

This will support the price prom- 
ised the farmers by Secretary Wickard 
when he asked for a bigger crop last 
fall. CCC will maintain OPA’s price 
ceiling, however, by selling its pur- 
chases at a loss. In the case of cot- 
tonseed, peanut and soybean oil the 
loss will be a half cent a pound and 
the transactions will be limited to 
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manufacturers of vegetable oil who pay 
designated prices for crude oil from 


crushing mills under contract with 
ccc, 

Contracts with cottonseed crushers 
became effective on September 1, but 
purchases of 1942 cottonseed before thar 
date are protected if the buyer main- 
tained the supporting price. Contracts 
being made with linseed oil producers 
achieved the desired result but were 
geared to the established practices of 
the flaxseed market. Details of con- 
tracts to be offered peanut and soybean 
crushers, and to refiners of cottonseed, 
peanut and soybean oils were on the 
way in early September. 

In the meantime there is speculation 
as to whether crushers will be asked to 
handle seeds other than those to which 
they are accustomed. Such action can 
hardly be avoided. The seed crop is 
50 percent larger than it was last 
year and there has been no correspond- 
ing increase in crushing facilities. 
Some of the seeds will have to be 
shipped to the racific Coast to be 
crushed in the plants formerly han- 
dling copra and other seeds now cut 
off. The bright spot is that it is the 
avowed purpose of the agency handling 
the marketing program to see that the 
crop moves in an orderly fashion util- 
izing the existing trade agencies. 

The illusion that Brazil production 
of vegetable oils and rubber can be 
stepped up sufficiently to be of any 
additional aid in the war effort was 
effectively dispelled by the report of 
the United States Vegetable Oil Mis- 
sion to Brazil. The potential produc- 
tion capacity is there but there are 
other problems involved. One of the 
most serious is the labor problem— 
persuading natives to work when they 
have no need for money. The labor 
situation in northern Brazil effects not 
only harvesting of oil seed crops but 
rubber, lumber, and other agricultural 
products as well. 


Synthetic Rubber 


As is proving true with many items 
of war materials fabricating (copoly- 
mer) capacity for making synthetic 
rubber appears to be outstripping the 
construction of the component buta- 
diene and styrene capacity in the gov- 
ernment’s program. 

Perhaps this is the result of the bit- 
ter fight over whether to make buta- 
diene from alcohol or petroleum, per- 
haps simply to a difference in time 
factors for building plant, but the fact 
seems clear, as shown in the “time 
table” for the synthetic rubber plant 
program printed on the accompanying 
page, that copolymer capacity is con- 
siderably ahead of styrene capacity, 
styrene ahead of butadiene. 

The table also shows that this may 
be only a temporary situation. By 
mid-1943, the schedule calls for step- 
ping up butadiene capacity to at least 
450,000 tons annually—-still a little 
out of balance with the 165,000 tons 
of styrene capacity scheduled by the 
end of June but virtually in harmony 
with the 500,000 tons of copolymer 
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Synthetic Rubber Time-Table* 


Butadiene Plants 
Capacity Completion 


tons Date 
Carbide & Carbon...... 5,000 Sept. 1942 
Standard Oil (La.)...... 6,200 Sept. 1942 
Atlas Oil & Ref........ 12,000 Nov. 1942 
Carbide & Carbon ... 20,000 Jan. 1943 
So. Calif. Gas... . 25,000 Jan. 1943 
Carbide & Carbon...... 20,000 Feb. 1943 
Carbide & Carbon ; 20,000 Mar. 1943 
Humble Oil....... .. 830,000 Mar. 1943 
Shell . 80,000 Mar. 1943 
Standard Oil (La.).. 15,000 Mar. 1943 
Carbide & Carbon . 20,000 Apr. 1943 
Carbide & Carbon .. 20,000 Apr. 1943 
Neches Butane......... 50,000 Apr. 1943 
Carbide & Carbon 20,000 May 1943 


Carbide & Carbon 
Carbide & Carbon 


Carbide & Carbon 20,000 June 1943 
Neches Butane... . . 50,000 June 1943 
Rubber Synthetics 50,000 June 1943 
Carbide & Carbon . 20,000 July 1943 
Cities Service. ... ... 55,000 Aug. 1943 
Koppers United .-. 20,000 Aug. 1943 
Rubber Synthetics !... . 50,000 Aug. 1943 
Sinclair Rubber. . . 58,000 Oct. 1943 
Styrene Plants 
10,000 Oct. 1942 
Carbide & Carbon...... 12,500 Jan. 1943 
Dow Chemical......... 4,200 Jan. 1943 
Monsanto galt Swi 10,000 Jan. 1943 
10,000 Feb. 1943 
Dow Chemical......... 25,000 Mar. 1943 
Monsanto 5,000 Mar. 1943 
Carbide & Carbon 12,500 Apr. 1943 
Dow Chemical . 25,000 Apr. 1943 
Dow Chemical ... 25,000 June 1943 
Dow Chemical..... 25,000 June 1943 
Dow Chemical......... 12,500 Aug. 1943 
Koppers United... . 35,000 Aug. 1943 
211,700 
Copolymer Plants 
15,000 May 1942 
Firestone.......... 15,000 June 1943 
15,000 Aug. 1943 
U. 8S. Rubber 15,000 Aug. 1942 
Firestone . . 15,000 Sept. 1942 
Goodrich . ... 30,000 Nov. 1942 
U. 8. Rubber. . 15,000 Nov. 1942 
Goodrich . ... 30,000 Jan. 1943 
Rubber. .... 30,000 Jan. 1943 
Firestone........ .... 80,000 Feb. 1943 
U.S. Rubber........... 30,000 Mar. 1943 
30,000 Apr. 1943 
30,000 Apr. 1943 
Goodyear......... 15,000 May 1943 
U.S. Rubber.......... 30,000 May 1943 
Firestone 15,000 June 1943 
Goodrich .. 10,000 June 1943 
Goodyear 20,000 June 1043 
Goodyear 10,000 June 1943 
U.S. Rubber........... 15,000 June 1943 
Open...... ; ... 80,000 June 1943 
15,000 July 1943 
Rubber... ....... 15,000 July 1943 
15,000 Aug. 1943 
60,000 Aug. 1943 
S. Rubber 15,000 Aug. 1943 
ee 25,000 Aug. 1943 
55,000 Oct. 1943 
Butyl Plants 
Standard Oil (La.)...... 7,000 Nov. 1942 
20,000 July 1943 
Standard Oil (La.)...... 33,000 July 1943 
Neoprene Plants 
10,000 Oct. 1942 
10,000 Apr. 1943 
duPont................ 20,000 Oct. 1943 


This plant will not be completed but 
this capacity is being reallocated to other 
plants on the list. *This total has been 
increased to 132,000 tons by expanding ex- 
isting plants. 

* This compilation made by the Rubber 
Reserve Corp. gave the status of the syn- 
thetic rubber chemicals program as of 
July 15. At the American Chemical So- 
ciety meeting in Buffalo on Sept. 9, it was 
announced that the current program for 
butadiene production calls for an annual 
oe of 717,800 tons to be reached in Oct. 

The Baruch committee report of Sept. 
10 recommends additional annual capacity 
of 100,000 tons of butadiene, 20,000 tons 
of neoprene, and enlarged capacity for 
styrene and polymerization plants, and im- 
mediate construction of alcohol plants to 
produce 100,000 gal. a year. 
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capacity due to be ready at that time. 
Figures for 1942 year’s end are 120,000 
tons of copolymer capacity, to 10,000 
tons of styrene and 23,000 tons of 
butadiene. 

In the relative unbalance of the com- 
ponents of the program can be found 
at least partial answer for the Govern- 
ment’s decision late in August to aban- 
don the projected 50,000-ton butadiene 
plant planned to start operations in 
Gary, Ind., next August under Rubber 
Synthetics’ management. Other plants 
are to be stretched to handle this pro- 
duction, and to get it underway more 
quickly. There was talk in early Sep- 
tember that the United Koppers plant 
of 20,000 tons at Pittsburgh. also due 
in August, 1943, might be reallocated 
for the same reason, but this appeared 
unlikely. 

As of early September, the Baruch 
committee named by the President to 
“umpire” the whole rubber tangle was. 
of course, still to be heard from. There 
appeared little likelihood, however. 
that this committee would recommend 
upsetting much of the plant program 
now underway—for the simple reason 
that this can hardly be done if the 
goal of an 800,000-ton capacity is to 
be reached by the end of 1943. It was 
generally expected that at least the 
“feature attraction” of the Baruch re- 
port would be designed to sell the 
public on the facts of the rubber short- 
age and pave the way for public ac 
ceptance stricter regulations, 
perhaps including national gasoline 
rationing. 


Priorities System 


Among the flood of minor and major 
alterations in the priorities system 
which have been put into effect by 
WPB are two which materially affect 
chemical operations. 

As a substitute for the time-consum- 
ing PD-25F form, a chemical company 
operating under the Production Re- 
quirements Plan can now wire to the 
WPB chemicals branch maintenance 
and repair unit for relief on break- 
-downs. Necessary information includes 
‘the name and address of the company, 
address of the receiving plant, deserip- 
tion and quantity of material requested, 
suppliers’ statement on date of de- 
livery with a specified rating, pur- 
chase order number and value, name 
and address of supplier, description of 
the end production and its relation to 
the war program or to public health. 
The applicant’s serial number and pri- 
ority order under which it is operat- 
ing, reason for need to make such 
application also are required. Relief 
from breakdown of capital equipment 
also can be handled by the unit in the 
same manner. 

Exemption No. 2 to Priorities Regu- 
lation No. 11, permits companies op- 
erating under PRP to purchase a num- 
ber of commodities in greater quanti- 
ties than authorized on their PRP 
certificate. Materials on the “free” 
list are all those not listed on Mate- 
rials List No. 1 as revised and all those 
exempted from inventory restrictions 


by General Inventory Order M-161. 
Bulk of the chemicals are in one of 
these two categories, which means that 
purchases of such items in excess of 
PRP percentage authorizations are per- 
mitted up to the availability of sup- 


plies—but, of course, still subject to 
the use restrictions applicable to many 
individual chemicals in the various 
“M” orders. 


Changes in Chem‘cals Branch 

Changes in personnel and organiza- 
tion of the Chemicals Branch of WPB 
were made at the end of August. 
Lawrence Brown will coordinate the 
work of the five sections and will have 
the title of Assistant Branch Chief. 
Hugh D. Hughes of Carbide & Carbon 
Chemicals Corp., becomes Chief of the 
Aromaties and Intermediates Section 
to replace James Reynolds who is now 
Assistant Chief of the Chemicals 
Branch. Donald C. Knapp of George 
Mann & Co., heads the new Transporta 
tion and Packaging Section which has 
been set up within the Chemicals 
Branch and Frank Carman of Arm- 
strong Cork Co., is in charge of a new 
Plastics and Synthetic Rubber Section 
which replaces the two sections hereto- 
fore operating separately in these fields. 
Arthur Petersen becomes Chief of the 
Products Advisory Section. 


Research on Charcoal 

One hundred pounds of coconut-shell 
charcoal present a surface area of ap- 
proximately 30 square miles. Corre- 
sponding figures for a sample of new 
hone char are two square miles per 
100 pounds. These surprising values 
have been obtained by research associ- 
ates of the cane sugar refiners and bone 
black manufacturers working at the 
National Bureau of Standards. They 
have been studying the surface areas 
of carbonaceous adsorbents, particu- 
larly the surface available to nitrogen 
on bone blacks, activated carbons, vege- 
table carbons, and coconut charcoais. 

The usefulness of these porous ma- 
terials as adsorbents in various refin- 
ing processes depends principally upon 
the extent of their surfaces and upon 
the accessibility of those surfaces to the 
molecules that are to be absorbed. The 
surface is generally much greater than 
the apparent surface, and, obviously, 
parts of it may be accessible only to 
small gas molecules; in fact such mi- 
nute units are the only thing that can 
serve as a measuring standard if the 
total surface is to be determined. In 
the recent Bureau investigation, the 
method used depends upon the adsorp- 
tion of nitrogen at low temperatures. 
This was determined by measuring the 
pressure decrease of a known volume 
of the gas exposed to a sample of the 
material. The specific surface was de- 
duced by analyzing these data with 
the aid of the multi-molecular theory 
of adsorption. 


Alcohol Production 
While the date on which the pro- 
duction of hard liquor is to be stopped 
and the remaining facilities converted 
for the production of alcohol has been 
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tentatively set for November 1, there 
is reason to believe that there will be 
no wholesale conversion at that time. 
Yet, the industry is going ahead as if 
November 1] would see the last of the 
whiskey production for the duration. 
The basic reason for this approach is 
that no one knows how much alcohol 
the war program is going to need. No 
one can tell how much will be required 
for rubber or for smokeless powder. 
And the production picture still is not 
entirely clear. No one can tell how 
much molasses will be shipped in from 
the sugar islands. This in turn depends 
upon how many ships are lost through 
enemy action or possibly on the num- 
ber of tankers that are allocated to 
that service by the strategists. But 
there seems to be one thing that is al- 
most certain in the alcohol picture: 
Breweries will not be converted. And 
this again is a shipping problem. 
Breweries as a rule are not on railroad 
sidings. 


CHEMICAL WARFARE SERVICE 
NEEDS CHEMICAL ENGINEERS 


Chemists and chemical engineers 
who want to join in the war effort 
possibly in a more direct manner than 
they are at the moment have an oppor- 
tunity to do so. The Chemical War- 
fare Service is in need of experienced 
men. However, the emphasis is on 
older men with actual plant experi- 
ence rather than recent graduates who 
have only technical training to offer. 
Applications can be made by writing 
to the Chief of Chemical Warfare Serv- 
ice, attention of the Chief of Personnel, 
Washington. 

Construction of the CWS Rocky 
Mountain arsenal is underway. Fami- 
lies have been moved out of the area 
and actual building operations have 
commenced, Col. Charles E. Locks is 
the commanding officer. He was for 
merly the executive officer in the of- 
fice of the chief of Chemical Warfare 
Service. 

The Alabama arsenal, meanwhile, has 
gone into production well ahead of 
schedule. Procurement of material in 
anticipation of accelerated construc 
tion schedule enabled plant operations 
to begin as soon as the equipment had 
been installed in the buildings. The 
prior training of production line em 
ployees also was helpful in getting 
operations underway and increased the 
production on one line 50 percent above 
expectations. 

A new joint committee has just been 
appointed to direct and to coordinate 
all the research and development work 
of the Chemical Warfare Service and 
the National Defense Research Com- 
mittee’s technical committee. Col. Wil- 
liam C. Kabrich, chief of the Technical 
Division of CWS is the chairman. 
Members of the committee are: Dr. 
James B. Conant, president of Harvard 
University, and chairman NDRC, Dr. 
Roger Adams, University of Illinois, 
chairman of Division B, Dr. W. A. 
Noyes, Jr. director Department of 
Chemistry, University of Rochester, 


Col. Martin B. Chittick, chief of the 
Engineering Branch Technical Division 
CWS. 


RESEARCH LABORATORIES MUST 
FILE PRIORITY FORMS 


Research laboratories which put into 
process $5,000 or more worth of metals 
quarterly must, like production plants, 
file their priority certificates under 
the Production Requirements Plan in 
order to get materials to continue op- 
erations in the fourth quarter, WPB 
has ruled. Special instructions for the 
use of research, analytical and testing 
laboratories in filling out Form-PD 
25-A—the PRP application form—have 
been drafted by the Safety and Tech- 
nical Equipment Branch to take cog- 
nizance of the problems of laboratories 
in estimating requirements of most 
materials and fabricated parts. These 
instructions are available in the form 
of release T-712, from the above men- 
tioned branch and from WPB  fiekl 


offices. 


CHEMICAL INDUSTRY URGED TO 
AID SCRAP SALVAGE PROGRAM 


W. S. Carpenter, Jr., president of 
E. I. du Pont de Nemours & Co. is 
participating in the work of the Amer- 
ican Salvage Committee to enlist full 
cooperation of individual industrial 
concerns behind the current scrap salv- 
age program of WPB. Serving as liai 
son between the committee and com- 
panies in the chemical industry, Mr. 
Carpenter has written the individual 
companies urging their full cooperation 
and asking each company to appoint a 
responsible official to assist in any way 
possible the local general committees 
that have been established in 12,000 
communities. 

In his letter Mr. Carpenter wrote: 
“They have asked me to help organize 
the chemical industry—every company 
in our industry—to get behind the ef- 


forts of the War Production Board. 
This is a situation wherein by helping 
our Government we are also helping 
ourselves; because industry cannot do 
a satisfactory job of production with- 
out more scrap materials than are 
normally available. It has been stand- 
ard practice with most of us to care 
for our ‘production scrap’ but now 
something is needed beyond that. There 
is needed an extraordinary cleanup of 
our factories, involving recognition of 
the fact that if a machine or pipe line, 
a heating plant, a building—or what 
have you—is not absolutely essential 
for production at this particular time, 
then consideration should be given to 
scrapping it. If we don’t win this war, 
most of our factories will be scrap any- 
way.” 


WEST VIRGINIA WILL DEDICATE 
NEW INDUSTRIES BUILDING 


As a fitting tribute to the opening of 
the institution’s seventy-sixth aca- 
demie year, West Virginia University, 
Morgantown, W. Va., on Oct. 16 and 
17 will dedicate its new million-dollar 
Mineral Industries Building. Begun in 
1940 the building is now fully com- 
pleted and equipped. It will house the 
School of Mines, the West Virginia 
Geological Survey, the Department ot 
Geology, and the Department of Chem- 
ical, Metallurgical, and Ceramic Engi- 
neering. 

Dr. Friend E. Clark, chairman of the 
University Graduate Council and head 
of the Department of Chemistry is 
chairman of the dedication committee. 
Speakers will include Governor M. M. 
Neely and Charles E. Lawall, president 
of the University. Addresses also will 
be given by Dr. George O. Curme, Jr., 
vice-president of Carbide & Carbon 
Chemicals Corp. and Sidney D. Kirk- 
patrick, editor of Chemical & Metallur- 
vical Engineering, representing chemis- 
try and chemical engineering. 


<> * 


During the inspection of the Trenton plant, members of the first annual Monsanto 
Safety Conference out a newly installed safety shower. Left to right: W. W. 
Stephen, Phosphate Division safety engineer, Anniston, Ala.; James Baker, safety 


engineer, Norfolk, Va.; A. N. Allen, personnel 
personnel manager, Nitro, W. Va.; Alvin Queen, per 1 


ger, to, Tenn.; P. T. Bricker, 
. Karnack, Texas; 


T. D. Tucker, personnel manager, ST and George L. Lero, safety engineer, 
uis 
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SOLVED 
the mystery of the 


fuming nitroglycerine 


One of a series of cases from the files of Monsanto's 
Technical Service Department which show how skill, 
experience and ingenuity can solve many critical 
wartime production problems. For obvious reasons 
names and any identifying clues have been omitted. 


“There must be something wrong with that car of 
mixed acid you shipped our new plant at XX XXX. 
When we run a finished nitration batch into our drowning 
tank the stuff sends up clouds of dense, reddish fumes and 
almost boils over the sides of the tank. My men are so 
scared they're ready to quit—and the plant is practically 
shut down.” 
The customer, a manufacturer of nitroglycerine was 
worried, excited—and mad! 


That was 5 o'clock on a Friday afternoon. Immedi- 
* ately tests were re-run on the control sample from 
that particular batch of acid. The plant man who loaded 
the car was called from his dinner and questioned closely 
on the possibility of any contamination during loading or 
in the car. The acid was definitely cleared of all possible 
suspicion. 
But at nine o'clock that same evening the customer was 
told by phone, “We're sending a man from our Tech- 
nical Service Department tonight.” 


At the customer's plant every possible check was 

« made—on the water supply, even on the thermometer 
used to control temperatures in the drowning tank. A 
sample batch of nitroglycerine was run into the tank— 
and the mystery was solved. 

Like the rest of the |plant, the tank was new. Resin, 
from the yellow pine staves with which it was built, was 
reacting with spent acid run into the tank with the explo- 
sive. As the wood aged, the fumes would subside. 


The men were satisfied. The plant resumed production. 


When Monsanto Technical Service men investigate 
* a complaint, they search for more than an acquittal 
for the product involved. They aim at a solution of your 
problem. And three factors often give them a head start: 
(1) an understanding of your basic processes; (2) a broad 
knowledge of their own business which springs from the 
very breadth and variety of Monsanto's chemical expe- 
rience; (3) and years of individual training in solving prob- 
lems by observation, analysis and deduction. For their 
help on any project that will help win the war, inquire: 
MONSANTO CHEMICAL COMPANY, St. Louis. 


MONSANTO 
CALS 


SERVING 
IND 
UStry_. SERVES MANK 
IND 


“E" for Excellence . . denoting the highest 
service accomplisment of the United States 
Navy... flies over Monsanto ‘‘in recognition 
of production of ordnance material vital to our 
national defense.’’ In addition to the Ord- 
nance flag and “‘E"’ pennant, Monsanto has 
now been awarded the All-Navy “‘E’’ burgee, 
at left, excellence in war production.”’ 
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GREAT BRITAIN FURTHER RESTRICTS USE OF RUBBER, 
TIN, AND OTHER FAR EAST PRODUCTS 


Special Correspondence 


ORE stringent restrictions have 
M been imposed on the use of tin, 
rubber and other commodities from the 
Far East for which new sources of sup- 
ply have to be developed, and their 
combined effect on demand will no 
doubt be considerable. Meanwhile, pri- 
vate efforts for the establishment of 
more extensive substitute industries 
in the British Isles continue. The 
authorities are, broadly speaking, not 
in favor of the erection in wartime of 
large substitute plants requiring sub- 
stantial investments of materials and 
labor. The problems of coal-oil produc- 
tion are still actively investigated by 
the Department of Scientifie and In- 
dustrial Research, but nothing is 
known of new commercial develop- 
ments. Representatives of the Ministry 
of Supply have attended a conference 
in the United States to investigate the 
possibility of speeding up the produc- 
tion of synthetic rubber, but the Gov- 
ernment’s advisers still maintain that 
even after making full allowance for 
the co-products made, less shipping 
space is required for importing finished 
synthetic rubber than for erude oil 
subsequently to be cracked and other- 
wise worked up into butadiene. 

Chemical engineers who thus see 
their hopes for a synthetic rubber in- 
dustry in England disappointed, at 
least for the time being, are faced with 
new problems arising out of the ex- 
tensive utilization of reclaim. System- 
atic research into the suitability of 
reclaim for compounding agents used 
for crude rubber has shown the pos- 
sibility of certain economies. In a 
crude-reclaim mixture which contained 
50 parts reclaim, 42 parts smoked 
sheet, 5 parts zine oxide, 2 parts sul- 
phur, ete., the eifect of the various com- 
pounding ingredients was similar to 
that produced in non-reclaim mixtures. 
Caleene and anhydrous calcium sul- 
phate had the most marked accelerat- 
ing effect on the cure and the latter 
may be studied with a view to its use 
as a substitute for whiting, barytes 
and French chalk. If half the crude 
rubber is replaced by reclaim, the 
amount of accelerator can be reduced 
by 25 percent or more, or it may be 
preferred to retain the original propor- 
tion of accelerator and reduce the sul- 
phur content. 

A rubber cement of 100 parts of rub- 
ber dissolved in a mixture of 70 parts 
of benzene and 300 parts of dichlor- 
ethylene is recommended by the British 
Rubber Publicity Association. The ad- 
dition of 10 parts of ester gums greatly 
increases the adhesive character of 
such a cement, and the further addi- 
tion of a very finely divided carbon 
black—between 20 and 40 percent of 
the rubber—gives a strong, reinforced 
film and better bonding. 

British paper mills have pooled their 
knowledge to develop the most suitable 


alternatives to rosin for sizing, as all 
supplies of the material must be im- 
ported, mostly from the United States 
and to a smaller extent from Portugal. 
Among substitutes extenders 
which have been found promising are 
an argillaceous mineral, soft coumar- 
one resins (the production of which in 
the British Isles began only during the 
war), paraftin wax emulsions, starch 
and sodium silicate. Most of these ma- 
terials are proposed for use as ex- 
tenders only, but the saving of rosin 
may be considerable. Among substances 
suggested for the complete replace- 
ment of rosin are tree bark oil soap, 
ordinary rosin-free soap, cellulose muc- 
ilage, rubber latex, seaweed extract, 
blood albumin, Irish moss, beeswax 
and montan wax. For one reason or 
another none of these has proved sat- 
isfactory, and experiments with syn- 
thetic phenolic resins, polymerized or 
oxidized vegetable oils, and vulcanized 
rape, castor and maize oils were also 
at best inconclusive. On the other hand, 
it has been proved that stearic acid or 
naphthenic acid can take the place of 
rosin. Rosin extenders now being used 
on a commercial scale are colloidal 
clay, specially made for the purpose, 
and petroleum resin emulsions which 
are used in a 25:75 mixture with rosin. 
A sizing emulsion entirely free of 
rosin which is now produced in large 
quantities contains 37 parts actual 
petroleum resin, 18 parts colloidal clay, 
1 part alkali and 1.2 parts casein. 
The Trish Industrial Research Coun- 
cil has given much attention to the 
chemical utilization of seaweed. A 
product prepared from it was found to 
be a satisfactory alternative to sago 
flour in the sizing of twine and may 
also serve as a substitute for starch. It 
is hoped to produce water-proofing 
agents and plastic materials from 
algin, and alginate films and filaments 
promise to be a valuable material. 
Ethyl alcohol has been obtained from 
seaweed in the laboratory, the yield 
being equal to 13-17 gallons of alcohol 
per ton of air-dried autumn weed. After 
extraction of the salts, the seaweed 
yielded a board with good appearance 
to which nails and screws could be 
fixed. All these developments are still 
in the experimental stage, and nothing 
is known about their economic value. 
British farmers used to cultivate 
16,000,000 acres of land before the 
war. Today the area under the plough 
is 5,250,000 acres larger, and while 
important changes have taken place 
in the selection of crops, the demand 
for chemical fertilizers has risen to 
the same extent and more. But as 
phosphatic and potassic fertilizers must 
be imported, largely over wide dis- 
tances, these are no longer distributed 
except under permit from the County 
War Agricultural Committees and 
Ministry of Supply license for immedi- 


ate use. The prices for ammonium sul- 
phate, superphosphates, ground phos- 
phates, and compound fertilizers will 
remain unchanged during the 1942-43 
season, although the British producers 
of ammonium sulphate are faced with 
somewhat higher costs of production. 
As far as agricultural lime is con- 
cerned, there have been local shortages 
of certain kinds, but the great bulk of 
the orders placed by farmers will be 
delivered before the autumn ploughing 
begins though farmers may occasion- 
ally have to accept delivery of alterna- 
tive kinds of lime. No guarantee for the 
supply of particular types of lime in 
particular areas is given. The reason 
of this is to be found in the field of 
transport. As the railways and coastal 
shipping have to carry heavy loads of 
other materials, fertilizers and heavy 
chemicals generally are now distri 
buted in such a way as to cause mini- 
mum claims on transport. 

The formation of a new Ministry of 
Fuel and Power draws attention to one 
section of the fuel manufacturing in- 
dustry which is closely connected with 
the chemical trades. The carbonization 
works and gas plants have had to ac- 
cept a large measure of official direc- 
tion, not only in the choice of coals to 
be used but in the production and sale 
of byproducts. It is expected that this 
part of their business will grow in im- 
portance in the future, and the in- 
creased market for liquid byproducts 
may enable the coke-oven works to ex- 
tend their output to such an extent 
that the bulk of the gas required in 
the British Isles—apart from districts 
so remote from the coal fields that 
transmission of gas would become too 
expensive—can be secured from coke 
ovens. This seems to be the opinion of 
those responsible for the war direction 
of the coke and gas producing works, 
but it is realized that a great deal of 
rebuilding will be necessary in coke 
ovens after the war. One proposal is 
that the coke ovens should be rebuilt 
on the combination principle and 
heated by producer gas generated from 
high-ash coal produced as an interme- 
diate product in coal washeries. This 
would make it possible to supply a 
large fraction of really clean slack for 
coking so that low-ash coke could be 
produced. By using producer gas for 
all purposes where coke-oven gas is 
now being used the quantity of coke- 
oven gas available to the gas industry 
could be organized regionally. It would 
probably be best to organize the whole 
country into five or six self-sufficient 
gas regions. 

This and similar proposals are of 
special interest to chemical engineers 
because coal is the only raw material 
of organic chemistry which is available 
in the British Isles in really large 
quantities. All future developments in 
the organic chemical industry will be 
based primarily on coal, and it is be- 
lieved that considerable quantities of 
valuable starting materials for chem- 
ical processes can be made available 
without reducing the quantity of basic 
commodities like coke, gas, boiler fuel, 
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The seal shown below now protects every seal and wire attached to each outgoing car. = 
General Chemical Company tank car ship- Properly sealed cars can be kept in service, E 
ment. Customers receiving tank cars without whereas cars arriving without seals, or with : 
these seals, or with seals broken, should analyze broken seals, must be given a thorough, time- r 


the material before it is used. consuming inspection— 


thus losing valuable time 


For Qur Protection-:-- 
SEALED RETURN! 


Your cooperation is requested in resealing 


in which the cars could : 
have been in service ship- 
ping essential war mate- 


all the return empties with the extra rials to other customers. 


40 RECTOR STREET, NEW YORK, N.Y. 

Technical Service Offices: Atlanta * Baltimore * Boston * Bridgeport (Conn.) * Buffalo * Charlotte (N. C.) 
Chicago ¢ Cleveland Denver Detroit * Houston ansas City * Milwaukee Minneapolis 
New York Philadelphia Pittsburgh Providence (R. 1.) © St. Louis Utica (N. Y.) 

Pacific Coast Technical Service Offices: San Francisco * Los Angeles 
Pacific Northwest Technical Service Offices: Wenatchee (Wash.) * Yakima (Wash.) 
In Canada; The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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Quick setting Cement for all 
acid-proof constructions and installations. 
Long life under severe working conditions. 


ASOLIT Cement is saving time and speeding work 
wherever acid-proof construction is required— 
in Chemical process plants, Steel and Galvanizing 
plants, Oil refineries, etc. It is also used extensively 
as an insulator cement in Electrical installations and 
is an excellent casting compound for Die-casts and 
Forgings. Basolit is also and especially adapted to 
jointing sewer and water pipes. 


BASOLIT 
is immune to: 


Concentrated or diluted; 
hot or cold... 


Sulphuric Acid 
Hydrochloric Acid 
Acetic and Lactic Acids 
Nitric Acid (30% solution) 
Sodium Chloride 
Ferric Chloride 
Ammonium Chloride 
Ferro Sulphate 
Ammonium Nitrate 
Copper Sulphate 
Ammonium Sulphate 
Sodium Chlorate 
Sodium Thiosulphate 
Sodium Phosphate 
Potassium Chromate 
Potassium Bisulphate 
linc Chloride 
The Sodium Bisulphates 
Ete. 


Basolit is not immune to 

Chromic acid, strong a’‘kali 

solutions and most of the 

hydrocarbons. Send for com- 
plete details. 


Manufactured in three grades, Standard, Carbon and 
Plasul, BASOLIT Cement is a thoroughly homogeneous, 
non-porous, sulphur compound of low specific gravity 
(about 2), unexcelled in evenness and density. Con- 
trary to most other acid-proof mortars, BASOLIT does 
not require days for setting but hardens a few minutes 
to an hour after application and is then ready for use. 


BASOLIT will adhere solidly to any rough surface of 
stone, cement, masonry and to itself. 


It has a compressive strength of 7000 lbs. and a tensile 
strength cf about 700 Ibs. per sq. inch. 


BASOLIT will keep indefinitely; can be stored any- 
where without deterioration in substance and quality. 
It is shipped crushed in 100 lb. burlap bags or solid 
in 400 lb. drums. 


Your, files should contain complete data on Basolit 
Cements (Standard, Carbon, and Pilasul grades). 
Write today. 


(A) Baselit-brick lined storage (8) Basolit-brick ined acid- 
tanks fer hot sulphuric acid proof floor. 


Basolit, a sulphur silica compound, has high 
Standard density, evenness, and low specific gravity. 
Used for grouting foundations and anchor bolts. For quick 
repairs of defective machine or crane foundations. 


Basolit—a sulphur compound similar to Standard 
Carbon except that it is immune to hydrofluoric acid— 
spatiety suited for use with carbon brick in hydrofluoric pickling 
anks. 


Pla | Basolit—Plasticized sulphur (made under license of 
SUF Texas Gulf Sulphur Co.) has same characteristics as 
Standard and Carbon plus the properties for adaption to uses 
requiring high thermal and mechanical shock resistance, Immune 
to all acids except Chromic. Does not shrink, swell, warp nor 
crack under temperature or atmospheric changes. ideal for 
die-casts and patterns. 


BUFFALO, N. Y. 


New York Pittsbergh Steubenville 
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ete., if the coal is treated beforehand 
with a view to the extraction of those 
ingredients which are more useful 
chemically than were they aliowed to 
be burned as fuel. From the point of 
view of the chemical industry the 
present use of virgin coal as industrial 
and household fuel is very wasteful, 
and it is hoped that industrial develop- 
ments after the war will reduce the 
waste of valuable ingredients. 

Although oxalie acid is one of the 
chemicals which have occasionally been 
in short supply, its popularity with 
textile manufacturers has not suffered 
during the war. Additions of 1-24 per- 
cent of oxalic acid to solutions of 
aluminum sulphate and tartar emetic 
are used for the preparation of mor 
dant on wool before applying alizarine 
red dyestuffs; 3-5 percent are added to 
alum solutions for the aftertreatment 
of textiles dyed with alizarine reds, 
yellows and oranges; 2-3 percent are 
added to solutions for logwood and 
naphthylamine-type acid blacks, 3-4 
percent to sumae combination blacks, 
23-3 percent are used for chrome mor 
danting to assist the reducing action 
of the wool itself. Oxalic acid solutions 
of 3-6 percent are used for stripping 
shoddy with bichromate and sulphuric 
acid, 2 percent solutions are used to 
make cotton goods tender, small addi 
tions of ammonium oxalate are used fo: 
correcting hard water before dyeing 
with some black dyestuffs. Yorkshire 
and Lancashire methods of using ox 
alice acid for rinsing tanned cotton 
goods to remove iron dulling is applied 
to dry cleaning by use of potassium 
permanganate followed by oxalic acid 
for removing stains. One ounce each of 
oxalic acid and acid potassium fluoride 
in a quart of water are used for re 
moving rust stains. There are similar 
uses for salts, especially tin artd potas 
sium antimony oxalates, and while 
these are limited to a small field, ox- 
alic acid is recognized as so valuable 
that no substitute has yet found favor 
in English textile mills. 


CHEMICAL ENGINEERS SOUGHT 
FOR WAR WORK 

Chemical engineers experienced in 
plant layout and design, or in produc 
tion control, in heavy-chemical or al- 
lied industries, are urgently needed in 
connection with ordnance and chemical! 
warfare work. The Civil Service Com 
mission is recruiting men with such 
experience, or in any phase of chemical 
engineering, for positions paying from 
$2600 to $4600 a year. Vacancies ex- 
ist in important war projects both in 
Washington, D. C. and in the field. 

Qualified persons are urged by thie 
Commission to apply at once. The 
forms may be obtained at first- and 
second-class post offices throughout the 
country. There is no written test, ap- 
plicants being rated upon the basis of 
their education, experience, and recor 
of accomplishments. Applications 
should be sent to the Commission s 
Washington office and will be accepte:! 
until the needs of the service have been 
met. 
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GERMANY SETS UP TRUST AND OPERATING COMPANIES 
FOR CHEMICAL INDUSTRIES IN OCCUPIED AREAS 


Special Correspondence 


Eprror’s Nore: Cut off from direct cor- 
respondence with all except a few for- 
eign sources in neutral countries, these 
notes interpret recent developments in 
coutinental Europe as reported in pub- 
lications and official documents re- 
ceived in the United States. These 
monthly letters, prepared in this coun- 
try, will be continued only so long as 
pertinent material of interest to Amer- 
ican chemical industry is available for 
our comment and interpretation. 


ERMAN operation of the chemical 
G industry in eastern occupied areas 
is assuming a more discernable pat- 
tern than in western Europe where 
the complex corporate structure being 
built up will be hard to unseramble 
after a Nazi defeat. When Poland was 
overrun, important state-owned plants 
like the Moscice-Chorzow nitrogen units 
were taken over and put into the huge 
Hermann Goering concern. In Russian- 
ceeupied territories state ownership of 
plants has made transfers relatively 
simple. 

In Poland, where a considerable part 
of the industry was foreign-owned, 
some private transactions have 
curred. In some cases since the foreign 
owners are in German occupied areas 
or sinee German firms were jointly in- 
terested before the war, all plants have 
not changed hands. A recent important 
transaction was the purchase by I. G. 
Farben of the Boruta Chemical Indus- 
try Co. at Lodz (now Litzmannstadt ). 
Renamed Teerfarbenwerke G.m.b.H., 
the plant is to be modernized and ex- 
panded to produce textile chemicals 
in addition to dyestuffs. 

Of more significance, however, is the 
new large-scale pattern emerging with 
the establishment not only for Poland 
but for other eastern territories of two 
types of companies, so-called “Betre- 
uungs-Gesellschaften” (trust compan- 
ies) and “Betriebsgesellschaften” (op- 
erating companies). The latter group 
includes Baltische Oel A.G., Ost-Oel 
G.m.b.H., Bergund Huettenwerks Ge- 
sellschaft Ost m.b.H., and Ostfaser 
G.m.b.H, These companies are to ex- 
ploit local resources of shale oil, min- 
eral oils, minerals, and fibers. The 
trust companies are designed to line 
up whole industries. New companies 
are the Soda und Aetzalkalien-Ost Ge- 
sellschaft, Chemie-Ost Gesellschaft, 
Stickstoff-Ost Gesellschaft, Superphos- 
phat-Ost Gesellschaft, and Seifen- und 
Waschmittel Ost Gesellschaft. The lat- 
ter group is to supervise factories, 
labor, and raw materials for the soda 
and caustic alkalies, chemicals, nitro- 
genous compounds, superphosphate, 
and soap and washing agents industries. 

It is not clear from German press 
announcements whether these eastern 
companies are designed primarily for 
Baltic and Polish enterprises or 
whether they are to include Russian 
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state-owned industries. Last winter 
when Alfred Rosenberg was appointed 
minister for Russian-occupied — terri- 
tory, many bureaus were set up to ar- 
range for resumption of work in mines 
and factories. The Ost Oel Gesellschaft 
was reported, for instance, to be ready 
to handle Caucasian oil if and when 
German troops captured these areas. 

In occupied territories, as well as 
in the Reich, a large-scale census of 
machinery and plants is being taken 
to see where transfers of machinery 
and plants are feasible. This probably 
does not mean a wholesale transfer 
of plants to other areas as to Norway, 
where several long-planned  Norsk- 
Hydro and I. G. Farben electrochemical 
and other chemical plants are now un- 
der construction. Wholesale transfer of 
plants would not be made unless raw 
materials, labor, and transportation 
facilities were readily available in areas 
considered “safer” from the bombing 
standpoint. Nevertheless, the Reich's 
production problems are admittedly 
growing. The length of the war is be- 
ginning to tell in depreciation of ma- 
chinery and »lants, and breakdowns are 
reported to be more frequent. Suflicient 
spare parts are not available since it 
was expected that the war would be 
shorter, and German plants have been 
running on virtually a wartime basis 
for nearly a decade. 

-In order “to mobilize all available re- 
sources and to utilize them to the best 
effect in the service of the state,’ on 
June 16 Hitler created a scientific re- 
search council, headed by Hermann 
Goering. In this connection, German 
scientists are admonished that “pure” 
research is out and that they must de- 
vote their whole research to problems 
directly concerned with the war effort. 

Considerable research has been car- 
ried on to overcome the deficiency in 
lubricating oils. In France present pro- 
duction based on anthracenie oils is 
not satisfactory, and experiments are 
being made with mixtures of castor and 
other vegetable oils, including a new 
type from fir which is being tried out 
by the French State Railways. In Ger- 
many, residual oils from lignite car- 
bonization have not been too successful. 
Heavy tar oils have been distilled, but 
their high acid and sulphur content has 
been a disadvantage. Repeated distilla- 
tion of shale oil and treatment with 
sulphuric acid and subsequent fraction- 
ation is reported to have yielded a 
fairly satisfactory lubricant. 

Substitutes for imported oils for the 
paint industry have been a headache 
for the past decade. Castor oil is used 
extensively in various parts of Europe 
as a substitute for tung oil. Castor 
bean plants are cultivated on a larger 
scale throughout the~.Balkans, where 
plantings, the supplying of seeds, and 
fertilizing are carried out under super- 
vision of German experts. After dehy- 


New Heatless Method of 
Purifying Water 
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at fraction of the cost 


DISTILLERIES 


PHARMACEUTICAL 
HOUSES 


The ILLCO-WAY method of purify- 
ing water is one of ion exchange, using 
Amberlite synthetic resins to produce 
a final effluent which compares very 
favorably with heat distilled water. 
The water is not evaporated, so no 
heat is used in the process which is 
daily meeting the exacting standards 
of industrial and technical concerns 
requiring purified water. 


1,000 gallons for 
less than a dollar! 


LOW COST — The cost of the treated 
water is amazingly low — less than a 
dollar per thousand gallons, on 
the average water supply. And when 
the supply is low in dissolved solids, 
the cost may be considerably less. 


No heat used—No fuel required! 


Operation is completely automatic 
(between periodic regenerations). 
Pipes will not lime up. Maintenance 
costs are reduced to a minimum. A 
unit delivering 300 gallons an hour 
occupies a space about 4 x 10 feet. 
Made of finest materials to protect 
the purity of water. Available in 
units affording from 120 gallons an 
hour to 50,000 gallons an hour. 


Write for Complete Literature Today! 


ILLINOIS WATER TREATMENT CO. 
844 Cedar St., Rockford, illinois 
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DURA PRESSURE UNIT 


for Better Service Where Lantern 


Circulates 
Lubricating 
Oil ata 
UNIFORM 
PRESSURE 


Glands or Double Dura Seals Are Used 


PRESSURE UNIT. 


M EETING the need for supply- 
ing lubricating oil at desired uni- 
form pressure to lantern glands 
of stuffing boxes. Also supplies 
lubricating oils to Double Dura 
Seal installations. It has a de- 


pendable new type pressure reg- 
ulator adjustable from zero to 1000 lbs. Comes complete 


with cooling device and filter. Electric motor or turbine 


driven. Standard sizes supply 1 to 8 stuffing boxes. 


WRITE TODAY FOR ILLUSTRATED BULLETIN COVERING 
STANDARD SIZES TO HANDLE 1 to 8 STUFFING BOXES 
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dration and other treatment, castor oil 
is used as a plasticizer in the lacquer 
industry and for alkyd resins in addi- 
tion to serving as a substitute for tung 
oil. 

As a substitute for linseed oil, Ger- 
mans are collecting grape seed residues 


. from wine-making. The first oil pressed 


from grape seeds is made into edible 
oils, and only the second oil processed 
is used in the soap and paint industry. 
Although paints using grape seed dil 
have a higher viscosity and dry slower 
they are claimed to be more resistant to 
sunshine and high temperatures. 

Europe’s potential capacity for pro- 
ducing grape seed oil will, of course, 
not go far to supply the oil deficiency. 
Optimistic estimates place possible 
production at 60,000 tons after several 
projects are carried out. Germany is 
only a neweomer in the field, having 
started in 1937, and present output is 
around 1,500 metric tons a year. Italy 
has been at it longer, and her output 
is about 10,000 tons. Spain has just 
started developing such an industry 
and expects to turn out 5,000 tons a 
year soon, and Balkan countries, chiefly 
Serbia, are planning to undertake pro- 
duetion in the near future. In place 
of linseed oil used in the manufacture 
of linoleum, one Italian producer has 
substituted a gum resin reported to be 
manufactured from tomato skins, while 
the jute backing has been replaced by 
cell wool. 

Luminescent blackout paints also 
have presented problems as imported 
ingredients are no longer obtainable. 
In Germany zine sulphide paints are 
still used for signs and other places 
where special visibility is required, 
Zinc, it will be remembered, is not 
one of Germany’s scarce materials since 
the addition of Polish Upper Silesian 
zine production to that of the Reich. It 
is too expensive, however, to be used 
for covering large surfaces. A white 
lithophone paint has been developed 
which is claimed to be economical and 
to give sufficient afterglow for four 
hours after lights are turned off. 

As a paint to protect iron work 
against rust, barium nitrophthalate is 
used in Germany. It is stated to be 
satisfactory even in aqueous emulsions, 
and its covering power, it is claimed, 
can be increased by adding suitable 
dyes or pigments. Primary coats for 
iron and steel for which imported lead 
pigments have been used heretofore are 
made from a finely ground alloy of 87 
percent aluminum and 13 percent sili- 
con, both plentiful ingredients in the 


| Reich. It is said to be suitable for all 
' purposes and to have satisfactory ad- 


hesive and elastic qualities even when 


| synthetic resin binders are used. Ex- 
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periments have been made with the 
pigment in primary coats which do not 
contain any linseed oil at all, and in 
covering coats with only 5.8 percent 
linseed oil. Tested for several years by 
the Reich Bureau of Standards and the 
State Railways, the largest paint user 
in Germany, the new pigment is claimed 
to be as good as lead pigments, and its 
enthusiastic backers predict it will be 
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able to compete after the war is over. 

To expand and improve processes of 
magnesium production, the Studien 
Gesellschaft fuer Metallgewinnung 
A.G., a joint subsidiary of I.G. and 
the Deutsche Magnesit A.G., has con- 
ducted research with Austrian magne- 
site deposits. A new million RM 
company Suedost Magnesit G.m.b.H., 
recently was formed by leading German 
and Austrian producers to establish, 
lease, and operate magnesite plants. 

In connection with the increased 
amount of magnesium handled in Ger- 
man industries, it is reported that 
measures are being taken to safeguard 
workers against chemical gas gangrene 
caused by magnesium and some of its 
alloys. The ailment is reported to be 
similar to gas gangrene, only it is 
caused by magnesium particles instead 
of germs getting into the wounds and 
producing the unique gaseous condi- 
tion if all wounds and cuts are not 
completely cleaned out. In 1939 there 
were over 5000 cases of this type 
treated in German industries. 

A growing shortage of common me- 
dicinal products is reported by neutral 


visitors leaving Germany. Aspirin, nar- | 
cotics, and other pharmaceuticals nor- | 


mally easily obtainable, are in some 


cases sold only against prescriptions. | 


Tineture of iodine, for instance, can be 
obtained only on a specific order signed 
by a doctor and is dispensed in more 
dilute form than is called for by the 
German Pharmaccpeia. Tincture of 
iodine is being replaced by a five per- 
cent solution in alcohol of chlorated 
alkylated phenols in conjunction with 


quarternary ammonia salts for some | 
uses. As iodine stocks get lower, proc- | 


esses are being devised to recover more 
iodine, especially from photographic 
processes. 

As a substitute for gum arabic, agar 
agar, and tragacanth, sodium cellulose 
glycollate is used increasingly in the 
Reich. It is produced in a wide va- 
riety of forms in six plants in Germany. 
Cellulose esters with low viscosity are 
used for sizing and dressing in the 
textile industry. Preparations of me- 
dium and high viscosity are employed 
as emulsifiers, binding agents in the 
paint industry, and adhesives, and 
sodium cellulose glycollate is expected 
to be utilized in the food industry. 

Because of resistance to moisture 
and chemicals, the polyvinyl chloride, 
“Igelit,” in paste form is being applied 
with suitable plasticizers to protect 
textile fabrics. It cannot be used to 
treat woolen materials because of high 
temperatures necessary, but has been 
successfully applied on cotton, viscose 
rayon, and jute fabrics. 

In the textile and paper field, a re- 
cent development has been the organiza- 
tion in Berlin of a new company, Faser 
Chemie G.m.b.H. Its purpose is “the 
purchase and development of chemical 
and technological processes for the pro- 
duction of cellulose and paper.” It is 
believed the company will take over 
German rights of various Scandinavian 
patents for use in the Reich cellulose 
industry. 


IMPORTANT TIPS 


on Speedier Piping Installation! 


No matter what type of piping 
system your plant-extension pro- 
gram may call for . . Grinnell’s com- 
plete range of piping services and 
products offers short-cuts to a better 


3 PREFABRICATED PIPING by Grinnell saves fabricat- 
sub-assemblies for complete pewer or pre- 
cess piping systems. 


GRINNELL WELDING FITTINGS ore identically metel- 
matched with your pipe or tubing ... tailor-made to 
cut minutes-per-weld in pipe erection, 


installation! Here are four time-sav- 
ers for you .. . four of many Grinnell 
products that are clipping months or 
minutes off today’s war construction 
schedules involving piping. 


GENSPRING CONSTANT-S'JPPORT HANGERS for 
temperature piping are pre-fitted to exact enginsere 


ayouts ..... provide floating suspension, spevsilt 
astalled, for loads trom 250 to 8,500 tbs. 


ADJUSTABLE PIPE HANGERS by Grinnell cre wal 
neered to provide the right hanger for ANY Piping 
ANYWHERE. Faster te install...more compact. 


WRITE FOR Data Folders on these Grinnett time-savers. Grinnell Company, Inc., 
Executive Offices, Providence, Rhode Island. Branch offices in principal cities. 
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You might be astonished at the amount of the scrap 
G you'd find on a careful tour of your own plant this 
very minute! 

Steel is about a 50-50 proposition—50% pig iron and 
50% scrap. Today, because of the tremendous demand 
for steel, it's a 50-50 proposition in another sense, too. 
For the more scrap you can start on its way to the mills 
right now, the more steel the mills can supply you with 
next year. 

How much scrap can you dig up? Not just the obvious 
scrap on the plant junk pile, but the hidden scrap in un- 
used or abandoned equipment of every kind. Even with 
all your other duties, here's a job well worth your per- 
sonal attention. 

Appoint a Salvage Manager. Tell him to start with a 
check of every article of plant equipment against this 


NICKEL-CLAD 


INCONEL-CLAD 


single test—does it actually help in winning the war? If it 
doesn't—it's JUNK! 

And if it is junk, the Salvage Manager must have 
complete authority to order it out and on its way to the 
junk dealer, regardless of who in your organization may 
wail. At the same time, your Salvage /Aanager should get 
in touch with the Chairman of your local Salvage Com- 
mittee and cooperate with him in every way possible. For 
here again, it's a 50-50 proposition, and the more scrap 
can be turned out from every source, the more you and 
the nation will benefit. 

A printer in Coatesv:lle—and that's a city of less than 
15,000—turned in 12,850 pounds of scrap in the form of 
an obsolete printing press . . . and that's enough to build 


half a medium tank. Perhaps you've got the makings of 
the other half. 


MONEL-CLAD 


LUKENS STEEL COMPANY «+ ()or/d’s Largest Plate Mill + 165 LUKENS BUILDING, COATESVILLE, PA. 
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...If Nickel, Inconel, or 
Monel Can Solve it— 
USE LUKENS CLAD 
STEELS—and save up 
to 90% of these vital metals! 


Lukens Clad Steels — Nickel-Clad, Inconel-Clad and Monel- 
Clad — consist of a light layer of the corrosion resistant 
metal bonded to a heavier plate of steel. Since the clad sur- 
face has the same corrosion resistant qualities as solid nickel, 
Inconel or Monel, Lukens Clad Steels have proved over a 
number of years their entire adequacy in combating many 
types of corrosive action, and in preventing harmful metallic 
contamination in a wide variety of equipment. 

Lukens Clad Steels, used in place of the corrosion resisting 
metal in solid form, result in a substantial saving in cost, and 
a most important conservation of these vital metals. 


a 


Combats SULFURIC ACID — Used in oil sulfonation, 
this chemical mixing digester, 4’ 0” in diameter and 
6’ 6” long, is built of 14” thick, 20% Lukens Monel- 
Clad Steel. Monel is superior to nickel in its re- 
sistance to sulfuric acid corrosion. Equipment fabri- 


cated by R. D. Cole Manufacturing Co., Newnan, Ga. 


Combats CAUSTIC — Used in the production of iron-free 
caustic soda, these three evaporator bodies are each 7’ 6” 
in diameter, with a 14’ 0” cylindrical section and cone 
bottom of 5/16” thick Lukens Nickel-Clad Steel; the 
upper heads are of 34” thick Lukens Nickel-Clad Steel. 
Equipment designed and fabricated by Zaremba Com- 
pany, Buffalo, N. Y. 


Combats SALT — These rotary salt driers, 30’ 0” long and 
3’ 6” 1.D., are made of 20% Lukens Nickel-Clad Steel 
which protects them from corrosive action of wet salt 
and brines, and prevents harmful metallic contamination 
of the product. Equipment fabricated by Struthers-W ells, 
Warren and Titusville, Pa. 


Combats COMPLEX ORGANIC 
REACTIONS — This chemical reac- 
tion vessel, 3’ 0” in diameter 
and 5’ 0” high, handles complex 
organic chemical reactions. To 
resist corrosion and maintain 
product purity, it is built of 
Lukens Inconel-Clad Steel, in- 
cluding the weir box. Accessories 
are solid Inconel. Equipment fab- 
ricated by Liberty Coppersmith- This bulletin gives 
ing Company, Philadelphia, Pa. tables of recommended 

applications of Lukens 


LUKENS STEEL COMPANY : World’s Largest Plate Mill +165 LUKENS BUILDING - COATESVILLE,PA. Clad Steel equipment 
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according to industry 
We and chief corrosive 
Be agent. Over 125 illus- 
trations. Ask for it on 
company letterhead, 
and also receive our 
illustrated magazine 
“Clad News,” describ- 


| INCONEL-CLAD 


MONEL-CLAD 


ing Lukens Clad Steel 


installations in many 
industries. 
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TARRIFF COMMISSION REPORT ON SYNTHETIC ORGANIC CHEMICALS 
(Production and sales in thousands of pounds; sales value in thousands of 
dollars) 
Increase 
1941 over 
1935-39 1940, 
Coal-tar chemicals average 1940 1941 percent 
Intermediates 
Production 506 805 807 1,006 , 564 24.9 
Sales 219,366 315,967 430 ,495 36.2 
Sales vaiue ; 31,620 $6,428 63 ,845 37.5 
Finished coal-tar products 
Production........... 339 522,851 764 424 46.2 
286.469 402 ,325 638,172 58.6 
Sales value............ 119,764 171, 682 285 , 000 66.0 
Dyes: 
Production 109. 130 127 , 834 168 , 595 31.9 
Sales an 107 174 122 .677 176,791 44.1 
Sales value 60,621 76,432 113,308 48.2 
Medicinals: 
Production 12.628 18,214 29.775 63.5 
Sales.. te 10,567 15,010 24 , 856 65.6 
Flavors and perfume material- 
Production..... 4,277 5,485 9,931 81.1 
4,005 5,062 8,893 75.7 
Coal-tar resins: 
Production 27 300 222 , 943 334. 49.9 
Sales. 4.904 153,521 55, 6.6 
Sales value 17,851 33,378 “66. 620 99.6 
Non-coal-tar chemicals 
Production....... 3,933 083 5,009 953 27.4 
1,129,760 1,989 2,700, 195 36.0 
§ Sales value....... 131,544 265,307 375,722 41.6 
Production and sales of Specified Synthetic Coal-Tar Chemicals 
Sales 
Production 
Ib. Ib. Value 
Acetanilide 561,025 722,074 $188,310 
Acetophenetidin ee 1,490 ,602 1,435,471 1,176,084 
Acetylsalicylic acid 8,084 7,963 ,233 3,539 
Benzy! acetate 467 466 , 207 240,210 
Benzy! alcohol 349 061 235,083 140 
Buty raldehyde aniline 506 O76 296 200 894 
Coumarin....... 301,156 338 , 304 797 
Cyclohexanol . 438 ,524 101,768 
Dipheny Iguanidine 2,135,092 1,708,628 563 ,622 
Dipheny|l-p-phenylenediam ine 1,618,294 979 ,005 741,191 
Gallic acid, tech... ... < 
Hydroquinol..... eee 1,883,611 1,500,020 1,264,003 
Insecticides 1,145,472 ‘ 
Methyl eve lohe xanol as 997 645 932 ,.026 214,599 
Methy’ p-aminophenol sulphats 542, 885 384, 695 827 , 062 
Methy! salicylate...... 2.577.601 2.786.931 836,072 
Phenobarbital........ 247 231,737 868,481 
| Phenylethy! alcohol. 292 .884 241,877 474,393 
Phenolsulphonates 565 .938 565 ,642 145,069 
Pyrogallic acid 106.779 106 174.076 
Salic ylie acid 5,326 080 3,735 ,227 962,641 
Sodium salicylate. 964 1,013 ,934 465,253 
Textile chemicals. . az 17,718,859 18,058 , 263 4.859 667 
686 , 360 490 , 332 1,574,153 
Production and Sales of Specified Synthetic Non-Coal-Tar Chemicals 
Acetaldehyde........... 179,516, 009 
onkes 3.190.659 2,711,790 1,405,820 
Amyl acetate, normal, 90 percent... 3,139,328 3,539,737 404,190 
Barbiturie acid and de 297 ,510 240,219 1,114,700 
100 ,381 , 337 99 911,717 9,149,098 
Ethyl acetate, 85 percent................... 94 ,689 84,417 , 562 5,596,181 
Ethy! ether. 22 645,521 21,029,160 2,716,202 
Ethyl malonate. ............ 249 ,725 
Glyceryl monostearate 404 ,673 364 ,020 111,613 
Lacticacid, edible, 100 percent 1,210,491 1, 189,486 249 309 
Methy! chloride. ........ 3,845,316 3,916,152 450 , 830 
15,851,200 14,969 , 690 1,549 , 067 
All Willson Safety Devices are de- Sulphated fatty alcohols, acids 24,122,528 22 , 829 , 466 6,055,545 
signed to permit easy adjustment 962,213 957 ,056 268 , 646 
and to give a snug, comfortable fit 
as well as proper protection. Production and Sales of Certain Synthetic Resins 
a Sales 
> 
Your local Willson Representative will Ib. Value 
Se help you select the Industrial Goggle or Coal-tar, total............ 334 , 200 , 666 255,721,097 $66 619 834 
Alkyd resins: 
ve Respirator device for your hazard, Phthalic anhydride 128 , 362 , 566 63 672,053 12,475,807 
7 Derived from tar acids: 
‘resols or cresyli¢ oe 22,7 7,921 2, 666 5, 259 36 
GOGGLES + RESPIRATORS © GAS MASKS © HELMETS r cresylié acid 71 17 312,666 6,259 363 
For casting 6,661,760 7,018,797 3,436,711 
For 41,333,155 40,941,741 12,978,878 
For other uses. 50,645 , 064 49 ,484 ,635 9,209 , 865 
DOUBLE Phenols and cresols... . 34,959 , 533 34,974,799 17 3 31,685 
ces 309 , 662 321,780 57,726 
A All other......... 49,211,005 42,294 ,626 4,869,799 
Non-coal-tar, total .. 103 ,599 ,021 92 ,586 ,.373 50,636,117 
PRODU cts. INCORPORATED Maleic anhydride. 9 ,473 ,995 8,357,314 1,117,625 
Urea 34,848,718 33 10797 582 
All other 59 , 276, 308 50 , 858 , 339 38,720,910 
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Underwood & Underwood 


A. A. Anable 


+A. A. ANABLE of the Dorr Co., New 
York, N. Y., is on leave of absence. He 
has been commissioned lieutenant com- 
mander in the United States Naval 
Reserve and assigned to active duty in 
an administrative capacity at the 
Midshipman Sehool in New York. Com- 
mander Anable served as an ensign in 
the Navy Reserve in 1917-19 aboard 
one of the navy transports that car- 
ried the first A.E.F. to France. He had 
become associated with the Dorr Co. 
shortly after World War I and has 
been with the company continuously 
since that time. 


J. Mirenens. Fain has been granted 
a leave of absence for the duration from 
his duties as chemical engineer at Fos- 
ter D. Snell, Inc., Brooklyn, N. Y. Major 
Fain has been called to active duty in 
the Chemical Warfare Service and is 
now stationed at the Chemical Warfare 
School, Edgewood Arsenal, Maryland. 
Prior to being called on active duty 
Major Fain was engaged in chemical 
engineering work connected with the 


processing of strategic metals. 


Herpert Terry, a bachelor of science 
eraduate of the College of the City of 
New York, has jeined the staff of 
Foster D. Snell, Ine., Brooklyn, N. Y. 
Other recent additions to the staff are: 
Norman Fine, a graduate of Cooper 
Unien, Alvin Gruder of Long Island 
University, and Anne Sullivan of Adel- 
phi College. 


T. has been elec- 
tel a vice president of Norton Co., 
Worcester, Mass., by the board of di- 
rectors to fill one of two existing vacan- 
cies. Mr. Montague has charge of sales 
planning and development, and has 
held the title of assistant vice presi- 
dent. An alumnus of Worcester Poly- 
technic Institute of which he is now 
a trustee, Mr. Montague entered the 
Norton Co. organization in 1912 and 
has deveted his talents chiefly to re- 
search and sales. 


Frederick W. Sullivan, Jr. 


+ Frevertck W. SULLIVAN, Jr. has been 
appointed technical director of the In- 
stitute of Gas Technology, Chicago. The 
appointment became effective Septem- 
ber 1. Dr. Sullivan came to the Gas 
Institute from the Barrett Division of 
Allied Chemical & Dye Corp. in which 
he had been manager of chemical re- 
search since 1940. Previous to that 
service he was director of research for 
the Standard Oil Co. of Indiana. He 
had joined that organization as assist- 
ant director of research in 1923, and 
left there in 1938. He received his 
Bachelor of Science, Master of Science 
and Ph.D. degrees in 1918, 1919 and 
1921, respectively, from the University 
of Michigan. During the first World 
War, he served as a lieutenant in the 
Sanitary Corps after training at Rocke- 
feller Institute. 


@ Fraxcis Boyer has been elected a 
director of the Pennsylvania Salt Mfg. 
Co. to fill the vaecaney resulting from 
the death of Samuel D. Warriner on 
April 3. Mr. Boyer is executive vice 
president and director of the Smith, 
Kline & French Laboratories of Phila- 
delphia. 


#W. J. Reacan has been appointed as 
melt shop research metallurgist with 
the Copperweld Steel Co., Warren, 
Ohio. Mr. Reagan was previously con- 
nected with the Edgewater Steel Co. 


+S. A. Monrcomery has been appoint- 
ed manager of the Whiting, Ind., refin- 
ery of Standard Oil Co. of Indiana. Mr. 
Montgomery, tormerly manager of the 
Wood River, Ill, refinery of the com- 
pany, succeeded Dr. E. J. Shaeffer, 
who has been in ill health and has re 
tired from active service. The general 
superintendent of the Wood River re- 
finery, Dr. W. J. MeGill, has been pro- 
moted to succeed Mr. Montgomery as 
manager at Wood River and T. E. 
Stockdale, an assistant superintendent 
of heavy oils department in Whiting, 
has been promoted to sueceed Mr. Me- 
Gill as general superintendent at Wood 
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River. Mr. Montgomery joined the 
company in 1919 as a chemist at the 
Wood River refinery after his discharge 
from the Chemical Warfare Service at 
the end of World War I. Before en- 
listing in the service, he had gained 
a Bachelor of Science degree in chem- 
istry at Mississippi State College. At 
Wood River he had been sucessively 
assistant superintendent of the paraf- 
fine department, superintendent of the 
lubricating and paraffine department, 
assistant general superintendent, and 
general superintendent of the refinery, 
before being promoted to manager in 
1934. Dr. Shaeffer joined Standard in 
1915 as a chemist at Whiting after 
receiving a Ph.B. at Brown University 
and a Ph.D. at Johns Hopkins. Dr. 
McGill became associated with the 
company in 1924 as a chemist at Whit- 
ing after receiving his Ph.D. degree 
from the University of Michigan. Mr. 
Stockdale is a graduate of the Univer- 
sity of Illinois and joined Standard in 
1923 as a designer and a draftsman at 
Whiting. 


+ Joun Munro has been promoted to 
the position of vice president in charge 
of a new procurement division of the 
Whiting Corp., Harvey, Ill. This new 
division will -cover purchasing, expe- 
diting and priorities. 


+ Roser 8S. Artes has been named re- 
search engineer on the technical staff 
of the Connecticut Hard Rubber Co., 
New Haven, Conn. He will devote his 
effort to development of synthetic res- 
ins and plastics. Mr. Aries was for- 
merly doing research work on the pro- 
ject of the Northwood Chemical Co, of 
Phelps, Wis., at the Polytechnic Insti- 
tute of Brooklyn in the field of wood 
chemistry. 


+ Harotp R. ALLEY is now associated 
with Tested Papers of America, Ine., 
as technical director. The organization 
maintains a sales office and a modern 
paper testing laboratory in the Carbide 
& Carbon Building, Michigan Blvd., 
Chicago. Mr. Alley was formerly asso 
ciated with the testing department of 
Commonwealth Edison Co. of Chicago. 


+ Cuester W. has joined the 
staff of the Detroit Rex Products Co., 
Detroit, Mich., as research chemist in 
the alkali division. Mr. Smith has been 
a specialist in the field of electrochem- 
istry as applied to electroplating for 
the past eight years. He was formerly 
affiliated with the J. C. Miller Co. as 
chief chemist, working on research and 
development of materials for the field 
of electroplating. 


E. Voer has been elected 
secretary of Electro Metallurgical Sales 
Corp., a unit of Union Carbide & Car- 
bon Corp. His headquarters will con- 
tinue to be in New York. Mr. Vogt who 
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SPEED 


CHEMICAL DRYING 


Ovens and dryers designed to 
speed up the drying time for sol- 
vents, powders and solids. 
Whether for testing or produc- 
tion drying, Despatch recirculat- 
ing heat can be applied with 
maximum control in every 
operation. Investigate Despatch 
speedy dryers today. 


ESPATCH 


WY 
COMPA 


i Bulletin No. 105A — 
information of 
laboratory over’: Call for 
Despotch engineer to — 
mend the proper dryer for 


WHAT MUST YOU GRIND OR MIX 
IN WAR PRODUCTION WORK? 


PAUL O. ABBE 
Mills and Mixers 


are being used in every field of 
industry where low labor effi- 
ciency requirements and immun- 
ity from break downs are 
important. 


In War Production Paul 0. Abbe Mills and Mixers 


are now processing materials for smokeless powder, tracer powder, 
black-out and camouflage paints, abrasives, welding wire coverings, 
porcelains, drugs, chemicals, nitro-cellulose, and many other products 
and substances. 


Paul O. Abbé offers the experience of 65 years 
familiarity with milling and 


375 Center Ave. 
BALL & PEBBLE MILLS * CUTTERS + GRANULATORS + PULVERIZERS * MIXERS 


Little Falls, New Jersey 
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is a native of New York, has been con- 
nected with units of Union Carbide 
for more than 30 years. 


+ Oliver BowLes, for many years a 
member of the staff of the U. S. Bureau 
of Mines, has been named chief of the 
Nonmetal Economies Division of the 
Bureau. In this position he succeeds 
Paul M. Tyler, who has resigned from 
the Bureau to serve on the staff of 
the Board of Beonomic Warfare with 
respect to nonmetallic minerals. 


+ Harvey P. Lynn, JR., is now a lien- 
tenant in the Chemical Warfare Serv- 
ice. At present he is stationed in 
Texas. 


Victor E. Williams 


Vicror WILLIAMS, assistant gen- 
eral manager of sales of the Organic 
Chemicals Division of Monsanto Chem- 
ical Co., with headquarters in New 
York, has been promoted to the posi- 
tion of director of sales of the division. 
He will remain at his present location 
in New York. Promotion of Frederick 
(. Renner, assistant general manager 
of sales of the Organic Chemicals Divi- 
sion, to general manager of sales with 
offices in St. Louis, also has been an- 
nounced. Mr. Williams was born in 
1895 in St. Louis. Following his sehool- 
ing in the St. Louis public schools he 
started work in 1915 as office boy to 
John F. Queeny, founder and _ first 
president of Monsanto. After serving 
with the Missouri National Guard on 
the Mexican border in 1916, he re- 
turned to the company and in 1918 his 
National Guard unit was mobilized and 
Mr. Williams was sent overseas. He 
returned in 1919 and was assigned 
te the export sales department later 
being promoted to supervisor of the 
order and billing department. In De- 
cember 1938, he was promoted to assist- 
ant general manager of sales of the 
Organie Chemicals Division. 


 Ricnarp K. Toner on September | 
joined the faculty of Princeton Uni- 
versity as an assistant professor of 
chemical engineering. Heretofore he 
has been connected with the depart- 
ment of chemical engineering at New 
York University. 
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K. Missimek has joined the stat? 
of the paper section of the National 
Bureau of Standards as papermaker. 
He, together with M. J. O’Leary, who 
has served for a number of years as 
papermaker, will operate the semi- 
commercial papermaking equipment of 
the Bureau. Mr. Missimer is well 
qualified for the position as during his 
former connection with the Standard 
Paper Manufacturing Co., Richmond, 
Va., he had considerable experience in 
their semi-commercial experimental 
paper mill, as well as in their commer- 
cial mill. 


#Kicnarp H. Grima, of New York 
City, has been appointed chief of the 
industrial aleohol unit by the Chem- 
icals Branch, W.P.B. Mr. Grimm 
started his business career with the 
American Distilling Co. at Pekin, Ill., 
and became its president in 1923. In 
1928, the company was merged with 
others into the American Commercial 
Alcohol Corp. and Mr. Grimm became 
president of the combined concerns. He 
retired from this and other allied com- 
panies in 1933 and has been in retire- 
ment since except for a term as presi- 
dent of the Industrial Aleohol Insti- 
tute in 1935. 


@Cnarces D. Luke, head of the de- 
partment of chemical engineering in 
the College of Applied Science, Syra- 
euse University, has been given leave of 
absence to begin active duty with the 
army. Before coming to Syracuse, Dr. 
Luke was associated with Standard Oi) 
Co. in Louisiana, and the de Florez 
Engineering Co. He was appointed to 
the Syracuse faculty in 1937, became 
acting head of the department of chem 
ical engineering in 1939, succeeding 
the late Dr. Lloyd Logan. He was later 
appointed to the chairmanship of the 
department. 


+H. W. ANDERSON has been promoted 
to the vice presidency of the Aviation 
Division, Whiting Corp., Harvey, IIl., 
and M. J. Rice has been made vice 
president of the Quickwork-Whiting 
Division of the company. 


W. Gary has resigned as 
director of refining for the Office of 
Petroleum Coordinator for War. Mr. 
Gary leaves his government post to 
become president of a West Coast cor 
poration manufacturing aviation gase 
line. 


+ Jack M. Hoy has left Foote Mineral 
Co., Philadelphia, Pa., to accept a posi- 
tion as chemical engineer in the pro- 
duction department of Climax Molyb 
denum Co., Langeloth, Pa. 


HV. FArRBANKS has been appointed 
assistant professor of chemical engi- 
neering at Rose Polytechnie Institute, 
Terre Haute, Ind. He began his work 
on September 1. 


+Joun N. Cossy, formerly with the 
Research Foundation, Penn State Uni- 
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6 WAYS* 


TO DO A BIGGER WAR 
JOB WITH STAINLESS 
STEEL EQUIPMENT 


One of the engineering rooms at S. Blickman, Im 


WITH 


To accomplish the miracles of production needed to win the 
war, the processing industries must take full advantage of the 
benefits of stainless steel equipment. High output, low mainte- 
nance and long service life can be built into your equipment if 
the conditions of operation are accurately known to your fabri- 
cator. Often, your fabricator may suggest improvements that 
will effect a higher yield throughout the life of the equipment. 

A properly fabricated stainless steel processing vessel is, there- 
fore, a source of greater war production at lower cost in material 
and time. It is a precious instrument of victory. 

a For that reason, select a fabricator whose engineers have spe- 
cialized experience with all the factors which safeguard the 
properties of stainless steel during its fabrication. 

When you have chosen such a fabricator, take advantage of 
his engineers’ “know-how”. Cooperate with them in the plan- 
ning of your equipment, right at the drawing board. 

Our experience shows that pooling the knowledge and experi- 
ence of Blickman engineers with that of our customer's engi- 
neers often results in more durable equipment, more quickly 
fabricated at lower cost. We invite your inquiries. 


All Orders Subject to Government Priority Regulations 


“What to Look for 
When You Specify 
Stainless Steel for Your 
Processing Equip- 
ment''—a_ valuable 
guide for engineers— 
sent on request to those 
who write us on their 
company stationery. 


S. BLICKMAN, rnc. 


609 GREGORY AVE., WEEHAWKEN. N.]J. 


TANKS © KETTLES * CONDENSERS * AGITATORS 
EVAPORATORS * PANS © VATS © CYLINDERS 


*Sixth cf a series of 
advertisements written 
in the interest of great- 
er war production. 
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versity, has joined the research  or- 


ganization of the General Aniline & 
Film Corp., New York. Among the 
other recent additions to the staff are: 
Dr. William O. Ney, Jr., University of 
Texas; Dr. Charles W. Stein, Univer- 
sity of Pennsylvania; Dr. Marvin 0. 
Shrader, Yale University; Dr. John C. 
Lawler, University of Illinois; Dr. J. 
P. G. Beiswanger, Northwestern Uni- 
versity; Dr. L. M. Schenck, University 
of Texas; and Dr. Ben H. Kirby, Uni- 
versity of Lowa. 


Davis, Jr. has joined the 
sales department of the Hooker Electro- 
chemical Co., Niagara Falls, N. Y. Mr. 
Davis has been superintendent of the 
tannery of Maylander Bros., glove and 
garment leather manufacturers of 
Johnstown, N. Y., for the past six 
years and previously was superinten- 
dent of the tannery of Martin Littell 
Leather Corp., Gloversville, N. Y. 


John B. Karrh 


+ Joun H. Karru has joined the sales 
division of Westvaco Chlorine Products 
Corp., New York. For 11 years Mr. 
Karrh was associated with the Victor 
Chemical Works, serving as New York 
sales manager for the past 4 years. A 
chemical engineering graduate of the 
University of Alabama, he previously 
was foreign technical representative of 
Swann Chemical Co. of Birmingham in 
the installation of its processes in Eu- 
ropean chemical plants. 


*K. C. Frazier has been appointed 
district sales manager of the New York 
Metropolitan area for Columbia Chem 
ical Division, Pittsburgh Plate Glass 
Co. Mr. Frazier is a graduate of Col- 
gate University and for the last ten 
years has been Southwestern manager 
of Southern Alkali Corp. an affiliate of 
Pittsburgh Plate Glass. 


+ F.C. Topp, formerly a member of the 
faculty of Pennsylvania State College 
has joined the technical staff of Bat- 
telle Memorial Institute of Technology, 
Columbus, Ohio. He has been assigned 
to research and industrial physics. An- 


other new member of the technical staff 
| of Battelle is Robert L. Warfel who 
| has been named a research engineer ani 
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| RASCHIG RINGS 
Winite porcelain emical stoneware 
“U.S. white porcelain or chemical stone- NY 
ware raschig are outstanding in the 
damental qualiti ood raschig 
ring: mecbanica purity, and | 
4 uniformity: 
Vitrified at temperatures of 2500 des: F., “U.S.” N 
raschig rings cannot soften OF crumble. Their ex a 
tremely low co-efficient of thermal expansion pre- 
vents chipping: cracking, or spalling under rapid 
heating OF cooling: 
Our non-absorben’s zero-porosity» jron-frees | 
white porcelain bodies permit easy and thorough 
fush cleaning: eliminating the dange® of contam- 
ination OF giscoloration of followin solutions: 
They ate unreservedly guaranteed, as is chemi- | e 39 
cal stoneware, to be inert to the action of all 
acids, solvents, and corrosive solutions, with the 
exception of hydrofluoric acid and hot alkalies- “A | ‘ 
write for Bulletin No- 54 on Modern Tower Packing | tl 
| x h 
manufacturer of corrosion-resistant equipment from ti 
natural rubber, synthetics» alloys and ceramics, We would n 
like to point out that “US.” Standard Chemical Sroneware T 
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pre-requisite to obtain. | 
i The substitutio® of “U.S.” standard Chemical Stoneware | + 
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jas been assigned to the division of 
vnalytieal chemistry. 


+ CHARLES A. THompson, of the Pitts- 
burgh office of Robins Conveying Belt 
Co., Passaic, N. J., has become a lieu- 
tenant in the U. S. Navy. A graduate 
of Carnegie Institute of Technology, 
Lieutenant Thompson had considerable 
engineering experience before joining 
Robins sales staff. 


W. I. Galliher 


+\V. I. GaLuiner, director of sales of 
the Columbia Chemical Division of the 
Pittsburgh Plate Glass Co., will be in 
charge of sales activities from the new 
headquarters at Pittsburgh. The execu- 
tive sales office of the Division has been 
moved to Pittsburgh from New York. 
The move is a continuation of the com- 
pany’s program of co-ordinating its va- 
rious divisions in the general office at 
Pittsburgh. 


+#Amory Hovueuton, who has served 
for some time as director general for 
operations in the War Production 
Board, has resigned. He returns to the 
Corning Glass Works of which he is 
president. Mr. Houghton became direc- 
tor general for operations under the 
realignment announced in July. He has 
served with the Government since De- 
cember of 1941. His first post was as 
assistant deputy director of the Mate- 
rials Division of the former Office of 
Production Management. Since early 
1942, however, he has been deputy 
chief of the Bureau of Industrial 
Branches, before coming to director 
general, 


+C. L. Clark of Westinghouse Elec- 
tric & Manufacturing Co. for the past 
13 years has been attached to the 
Cleveland office of the Wheelco Instru- 
ments Co., Chicago, as sales engineer. 
Robert N. Miller, for the past seven 
years sales and service engineer for 
Mereoid Corp., is now service engineer 
with Wheelco. 


+ THoMAs MatTcHeETT, president of 
Robins Conveying Belt Co., Passaic, 
N_ J., has been appointed to the Con- 
Vvevor and Mechanical] Power Trans- 
mission Industry Advisory Committee 
of WPB. 


Corrosion 


ODAY, more than ever, it will pay you to 
investigate what Beckman pH Control can do 
in solving YOUR corrosion problems. For, with Beckman-controlled process- 
ing operations, corrosion can often be licked without need for costly and 
hard-to-get corrosion-resisting materials . . . because Beckman pH Control 
takes the “corrosion” out of process solutions before they contact valuable 
plant equipment. For example .. . 


* IN COOLING SYSTEMS, the water, through absorption 
of atmospheric CO, in the cooling towers (forming 
carbonic acid), tends to become increasingly acidic as it is recirculated, leading to excessive 
corrosion of machines, condensers, and other plant equipment. In addition, in many 
plants chemicals used in process solutions may leak into the cooling water through con- 
denser leaks or breaks, causing damaging corrosion of plant equipment. 


SOLUTION: Many plants now guard against these costly dangers by installing Beckman 
pH Control on the cooling water circuit. Leaks into cooling system are instantly 
detected—cooling water is automatically maintained at optimum pH for minimum 
corrosion ! 


ve IN PAPER PLANTS, the whitewater treatment leaves the 
pulp highly acid. This acid pulp, feeding into the wet 
end of the machine, corrodes the costly wire screens and paper machinery. Result—short 
screen life, high upkeep, expensive maintenance. 


SOLUTION: In many paper mills this problem is being solved by Beckman-controlling 
the whitewater treatment to neutralize excess acidity automatically before the pulp enters 
the machine. By thus maintaining a pH controlled pulp, corrosion is not only minimized, 
but the properties of the finished paper are greatly improved . .. 4 two-way saving! 


LET US HELP YOU! Chances are you can reduce 
corrosion—and at the same time increase plant efficiency—through the intelligent 
application of Beckman pH Control. Let our engineering department make recommen- 
dations to fit your particular problem. 


Send for descriptive literature on Beckman pH Equipment! 


World's Largest Manufacturer of Glass Electrode pH Equipment 
NATIONAL TECHNICAL LABORATORIES ¢ South Pasadena, Calif. 
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You Get More 
Output with 


For faster dispersion, mixing 
, and blending of light or heavy 
Abbé-Lenert Mi ; : materials, either wet or dry, the 
may. be equipped for’ vacuum line of Abbé-Lenart Mixers and 
Double Conical Dry Blenders as- 
sure homogeneity of product and 
high rate of production. These as 
well as other types of continuous 
or batch type mixers can help 
speed up your vital war materials 
output. They’re built to meet your 
needs. 


Write for Catalogs 
ABBE ENGINEERING CO. 


42 Church St. New York, N. Y. 
* 


Double Conical Dry Blender for active dis- 
persion and blending chemicals, plastics, 
minerals, etc. Built of any metal, employ- 
ing any drive, capacities—1 to 250 cu. ft. 


@ High Speed in acceleration quickly 


brings the basket speed to its max- Split Second 
imum... High Speed of basket gets 


fast and more thorough separation Acceleration 


Speed in braking reduces unload- 
ing time! All through the process H 
Fletcher centrifugals operate with and Braking ee 


WHIRLWIND ACTION 
BETTER SEPARATION 


Thus, you get more pro- 
duction per day per cen- 
trifugal, when you use 
Fletchers . . . fewer cen- 
trifugals do the job! 


We'll be glad to show you 
how and why .. . just write 
ws . . . there’s no obligation. 


FLETCHER WORKS 


Glenwood Ave. & Second St., Phila., Pa. 


i WITH EXCLUSIVE FLETCHER SAFETY FEATURES! 
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+ Feank M. STEPHENS, JR., has been 
named a research engineer on the tech- 
nical staff of Battelle Memorial Insti- 
tute, Columbus, Ohio. He has been as- 
signed to the materials beneficiation 
division. Mr. Stephens is a graduate of 
the Colorado School of Mines. 


+ Lucius W. Exper has been appointed 
director of the physical chemistry sec 
tion of the Central Research Labora- 
tories of General Foods Corp. Dr. Elder 
has been engaged in research work with 
General Foods since 1932, when he 
joined the staff of the Post Products 
Division’s laboratories at Battle Creek. 
He was transferred to Hoboken, N. J., 
in 1939 when the Central Laboratories 
were organized. 


OBITUARIES 


+ Epwin L. SMALLEy, president of the 
Hevi Duty Electric Co., died in Mil- 
waukee August 29 at the age of 65. As 
a pioneer in the electric heat treating 
furnace industry, he was the holder of 
a considerable number of furnace 
patents. 


+ Arruur H. THomas, president of the 
company which bears his name, died at 
his home at Haverford, Pa., August 30. 
He had been ill three months, and was 
69 years old. 

Born in Beaver County, Pa., Mr. 
Thomas attended the Westtown Board- 
ing School, and in 1892 entered the 
employ of the old Philadelphia firm of 
James W. Queen, manufacturers of 
optical instruments. He founded his 
own company in 1900. 

At his death he was a trustee and 
director of Bryn Mawr College, and 
| member of the board of managers of 
Haverford College. He was also a mem- 
ber of the board of the Prudential Mu- 
tual Life Insurance Co. 


+ HaroL_p CLARK, assistant treasurer, 
assistant secretary, and personal direc: 
tor of The International Nickel Co., 
Inec., died suddenly on the morning of 
August 25 at his home in Westfield, 
N. J. Mr. Clark had been associated 
with the metal industry for many 
years, starting in 1919 as registrar to 
the Mond Nickel Co., Ltd., London, 
England. 


+ Francis J. AREND, founder and presi- 
dent of De Laval Steam Turbine Co., 
died August 24 at the Fitkin Memoria! 
Hospital, Neptune, N. J. He was also 
president of De Laval Separator Co. 


+ Frepertck Lee STONE, vice president 
and director of Universal Atlas Cement 
| Co., a United States Steel subsidiary, 
died at St. Mary’s Hospital, Rochester, 
Minn., on August 17, following an 
operation. Mr. Stone was 66 years old. 
He was born in Camden, Ark., in 
March, 1876, studied at the University 
of the South, Sewanee, Tenn., and at 


| the United States Naval Academy. 
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Figure 3003 


A Class 300 pound Cast Steel Gate 
Valve with flanged ends and out- 
side screw rising stem. This 
Powell Valve, of wide application 
in the chemical and process in- 
dustries, is especially adapted for 
controlling Dowtherm for heating 
units. Can also be supplied with 
all ferrous trim for monohydrate 
on closed systems and many other 
installations involving high tem- 
peratures where carbon steel is 
satisfactory. Available in sizes 
from 1144” to 24”. 
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VALVE CONTROL INSTALLATIONS 


witH GENERAL CONTROLS 


HYDRAMOTOR VALVES! 


Series G Hydramotor Valves are avail- 
able in industrial and commercial sizes 
from ¥%" to 6” I.P.S. or more, for all 
vapors, gases and fluids. Have two-wire, 
current-failure, hydraulic external op- 
erators. Operator parts sealed in oil; 
no annual maintenance. All voltages, 
all frequencies. Single seated, semi- 
balanced, normally closed or normally 
open types. Described in Catalog No. 51. 


Type G-1.1, commercial 
size. Oper. pres. 
300 Ibs.; 1/2110 
higher pressures ond 
larger |.P.S. sizes in 
G-3 ond G-4 Series 


WRITE FOR 
CATALOG 


GENERA CONTROLS 
801 ALLEN AVENUE GLENDALE, CALIF. 


Branch Offices: Boston * New York + Philadelphia 
Cleveland: Detroit-Chicago* Dallas: San Franicsco 


Solves the Problem of 
Mailing List Maintenance! 


Probably no other organization is as 
well equipped as McGraw-Hill to 
solve the complicated problem of 
list maintenance during this riod 
of unparaileled change in industrial 
personnel. 


McGraw-Hill Lists cover 
most major industries. They are com- 
iled from exclusive sources, and are 
ased on hundreds of thousands of 
mail questionnaires and the reports 
of a nation-wide field staff. All 
names are guaranteed accurate with- 
in 2%. 


When planning your direct mail 
advertising and sales promotion, con- 
sider this unique and economical 
service in relation to your product. 
Details on request. 


—M mse 
c GRAW-HILL 
DIRECT MAIL LIST SERVICE 


McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd Street New York, N. Y. 


A 
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READERS’ VIEWS AND COMMENTS 


Readers are invited to express their views on articles appearing in Chem. & 
Met. or on other subjects of interest to chemical engineers. As far as our space 
permits such views and comments will be published in these columns. Address 
your letter to the Editor of Chem. & Met., 330 West 42 St.. New York, N. Y. 


MORE ON “INDUSTRIAL 
AMERICANIZATION” 


To the Editor of Chem. & Met.: 


Sir:—In your editorial on “Indus- 
trial Americanization,”’ appearing in 
the April issue (Page 74), you dis- 
cussed the seizure of the formerly L.G.- 
operated General Aniline & Film Cor- 
poration by the United States Treasury 
and the placing of the corporation un- 
der the control of the Alien Property 
Custodian. You also commented on the 
appointment of a board of directors to 
reorganize and operate the corporation 
as an American concern. 

It may therefore be of interest to 
your readers at this stage to know 
something of the scientific problems 
which confront those charged with this 
duty of reorganization. That is the pur- 
pose of this letter. 

Under the former management, as 
now appears, while the factories of the 
Corporation were efficiently staffed 
and operated, research and develop- 
ment activities in their broader as- 
pects were retained in Germany under 
the control of the LG. It becomes, 
therefore, one of the major tasks of the 
new management to create as quickly 
as conditions allow, an integrated re- 
search organization adequate to the 
immediate and future needs of the 
Corporation as an American enterprise. 
This is vital not only to insure maxi- 
mum contribution by the Corporation 
to the war effort but to prepare foun- 
dations for continuing development 
after the war. 

The General Aniline & Film Corpora- 
tion controls, among other assets, a 
considerable number of U. S. patents 
granted to the I.G., the contents and 
value of which are at present largely 
untested. These in themselves represent 
a portfolio of great potential indus- 
trial importance, as examination of 
only a few patents has already re- 
vealed. Many of these represent the 
latest products of TG. research which 
have not hitherto been developed to 
useful ends. The scientific appraisal of 
these patents and the selection for 
early development of those which can 
immediately contribute to the war ef- 
fort is in itself a considerable and 
urgent task. 

It is unique in industrial history 
that research opportunities of such 
magnitude have been created by the 
fact of a large and efficient manufac- 
turing organization being suddenly 
deprived of the scientific foundations 
necessary to its healthy progress and 
to its powers of new creation. 

To rectify this is one of the urgent 
tasks now confronting the Directors 
and Officers of the Cornoration, par- 
ticularly of Dr. E. C. Williams, chem- 
ical director, and of Dr. W. F. Zim- 
merli, vice president in charge of 
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patents and research. It presents a 
challenge and an opportunity for serv- 
ice and accomplishment to a large num- 
ber of experienced scientific workers 
and of those starting on their careers. 

While public announcements regard 
ing the Corporation have already led 
to many applications being received, it 
is the ‘management’s wish, (in order 
that there may be no thought of im 
properly competing for men with other 
industries active in the war effort) 
that the nature and full scope of its 
needs be realized both by scientists and 
by company executives. 

We hope that we can successfully es- 
tablish in times of exceptional diffi 
culty and with the wholehearted good 
will of other industries, the kind of re- 
search organization that is needed to 
perform the important tasks assigned 
to us. It is our purpose so to do. 


Ropert McConnewi 
President 
General Aniline & Film Corp. 
New York, N. Y. 


NEEDED: A CHEMICAL 
“AMICUS CURIAE” 
To the Editor of Chem. & Mel. 

Sir:—Whether in chemistry, litera 
ture or law, sound argument of basic 
principles is always to be encouraged 
with confidence that brisk discussion 
and true reasoning will lead to im- 
portant conclusions. Mere agitation 
either amiable or animated and excited 
usually ends in blank distraction. 

The recent editorial in your maga 
zine on “Congressional Engineering,” 
as its title hints, offers pleasant satire 
on discussions in Congress during thi 
past summer with respect to the pro 
duction of alcohol, butadiene and syn 
thetic rubber. The editorial stated a 
powerful truth when it said that “the 
rubber program has been badly mis 
handled from the start.” Cordial ap 
proval may be offered to the remark 
criticizing some government agencies 
“whose negotiations were cloaked with 
unnecessary and suspicious secrecy.” 
The writer took a pleasant thrust at 
our great American Legislature as he 
wrote “Congress stepped in and added 
to the confusion.” 

The principal function of our govern 
ment in war is to destroy the enemy. 
Next most important is to endeavor to 
keep our people in condition calmly to 
face disaster caused by the enemy o! 
the elements. Production of rubber, 
next to food, is the most important 
function of the government. Civil a 
well as military requirements must be 
met. The automobile has become tlh: 
chief auxiliary of the American fan 
ily—almost as essential as the bath 
room. To be deprived of the use of tli 
automobile means a sacrifice not light! 
to be endured. 
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Do You Know These Facts About 
HASTELLOY ALLOYS... 


For Resistance To Severely Corrosive Media? 


VICTORY 


For resistance to severely corrosive media, use one of the four Hastelloy 
nickel-base alloys — A, B, C, or D. Many types of chemical equipment— sures 
such as valves, pumps, pipe and fittings, autoclave liners, heating or cooling 

coils, agitators, and acid concentrator tubes — are being fabricated from 
these high-strength alloys. Outlined here are some of their properties. 


These are the Forms in Which You Can Get Them 
CASTINGS WELDING RoD ROLLED SHEET WELDED TUBING BARS, FORGINGS, _ 


AND PLATE Wire, DRAWN ROD — 


ELECTRIC Hot ForRGING GRINDING 


WELDING 


Oxy-ACETYLENE 
WELDING 


MACHINING 


SULPHATES MEDIA 
(DILUTE) (CONCENTRATED) (BOILING) (ROOM TEMP.) 


4 
4 


A,B,C 


A,B,C A,B,C.D 


For Complete Information on penetration tests, available forms, 
and methods of fabrication of Hastelloy alloys, send for the booklet, 
“Hastelloy High-Strength Alloys.’’ Test samples of these nickel- 
base alloys are also available. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
New York, N. Y. UCC} Kokomo, Indiana 
Chicago, Cleveland, Detroit, Houston, Los Angeles, San Francisco, Tulsa 


sHIGH-STRENGTH NICKEL-BASE ALLOYS FOR CORROSION RESISTANCE 


The word *“Hastelloy”’ is a registered trade-mark of Haynes Stellite Company 
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Filter leaf of new design 


Large, all stainless filter 


cylinders 


CLOTH COMPANY | 
AVE. BRONX BORO, N. 


IM CORPORATED 


SOURCE 
SUPPLY 


for Wire and 
Filter Cloth 


Assemblies 


For thirty years we have 
specialized in the manufacture and 
fabrication of wire and filter cloth. 
Our engineers have solved an al- 
most endless variety of difficult 
problems involving the use of wire 
and filter cloth in many of the 
country’s outstanding process 
plants. 


The knowledge gained from 
these installations now puts Multi- 
Metal in position to assist process 
plants to cope with today’s vital 
production problems. This knowl- 
edge can save time and money. 


If your particular requirement 
rates the necessary Priority—we 
have the experience, the men and 
the machines to do the work. 


wine CLOTH 
CLOTH 

ate metas 
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When the war cut off our supply of 
natural rubber, we realized our need 
to economize rubber until a substitute 
could be procured. The government 
acted without delay to procure this 
substitute by making an allocation of 
650 million dollars. 

Since then, patience has been per- 
plexed by annoying rumors as to ra- 
tioning of tires and intimations that 
all tires would be confiscated. The lat- 
ter possibility was hurriedly qualified, 
then entirely denied with the assur- 
ance that tires would be allowed all 
civilians for “essential uses.” The ru- 
mors had the effect of arousing the 
people to make impatient demands as 
to the prospects of getting synthetic 
or substitute rubber or anything an- 
swering the purpose of rubber for auto- 
mobile tires. Then began the criticism 
of some agencies “whose negotiations 
were cloaked with unnecessary and sus- 
picious secrecy.” Criticism, not always 
gentle, grew in volume. Angry words, 
employed to express hazy ideas, were 
not turned aside with the soft answer. 

During these skirmishes it was 
alleged that some men were charged 
with the production of rubber when 
their entire experience with this im- 
portant material began and ended witb 
the nipple of a nursing bottle.  In- 
flammatory charges appeared in the 
press—usual recriminations—while sci- 
entists grieved. 

Where were the leaders of chemistry 
at this time? Individually they were 
as competent and eloquent as ever. But 
it is not recalled that any concerted 
action was taken to soothe the public 
mind with assurances that progress 
was being made in a most important 
endeavor. 

Agitation throughout the country in- 
sisted that Congress act to investigate 
the alleged delay in production of syn 
thetic rubber and incidentally find out 
what became of the 650 million dollars. 
Congress acted. A Senatorial Com- 
mittee was appointed and the work of 
investigation began. Some supercilians 
thought that Congress was intruding 
when, as a simple fact, it was exercis- 
ing its absolute right to get the truth 


as to expenditures of large sums of 


money. 

Again leadership in chemistry was 
sought. Factional quarrels developed 
using the Senate Committee hearing 
room as a sounding board to proclaim 
that interests were being pre- 
ferred to the exclusion of others. 

Presently a clean-cut issue was 
drawn as to the wisdom of getting what 


some 


| we wanted—rubber—from petroleum or 


This was the 
press of the 
have advanced with the 
slogan, “Let’s get rubber from petro 


from the farmers’ grain. 
time for the chemical 
country to 


| leum, grain or coal—what matters the 


source as long as we get the product.” 

Unhappily the agitation which 
stirred the public mind became acute as 
o the merits of the oil well or the grain 
field. Sinee the farmers have public 
sympathy at all times, Congress passed 
on July 24 by a large majority a bill 
(S. 2600) to be cited as the “Rubber 
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Supply Act of 1942.” On August sixth 
the President vetoed this rubber bill. 
Ilis veto message is still lying on the 
desk of the Secretary of the Senate 
awaiting the appearance of a quorum 
of that body. 

In making its report to the Senate, 
the Committee delivered itself of the 
following opinion, “. .. the dollar-a- 
year men in the Chemicals Branch of 
the War Production Board were fear- 
ful that the war might end suddenly 
and that there might be some surplus 
of industrial alcohol that would pro- 
vide competition for companies with 
which many of these officials have been 
associated for a long period of time.” 
Whether or not any of these dollar- 
a-vear men were chemists or chemical 
engineers has never been shown, but 
the opportunity invited leaders in 
these fields to cure the public mind of 
wrong impressions that might follow 
the recorded opinion of the Senate 
Committee. 

Our law courts frequently have re- 
course to the “amicus curiae,” friend 
of the court, to adjust misunderstand- 
Chemistry and chemical engi- 
neering would do well to provide such 
a group ready and willing to act as 
a disinterested body when the Presi- 
dent’s message comes before the Sen- 
ate for debate and action. 

Likewise, it may perform a valuable 
duty when the report of Baruch, 
Compton and Conant is given to the 
public by the President. As part of 
his veto message on the Rubber bill, 
the President announced the appoint- 
ment of these three men to a commit- 
tee “to investigate the whole situation 
and to recommend such action as will 
produce the rubber necessary for our 
total war effort, including essential 
civilian use.” 

This trio of highly trained men may 
be relied upon to bring in a report, 
without needless delay, commanding 
the respect of laymen and scientists 
alike. No partisanship as to process 
or material will appear in that report. 
No preference as to locality or form of 
structure will it contain. There will 
be but one thought—that of getting 
rubber in greatest volume by quickest 
method. 

Debate on the report is to be expect- 
ed. Indeed, such debate should be 
given every encouragement, but it must 
not be allowed to grow delirious. Here 
is the opportunity for leadership in 
chemistry. The chemist’s “amicus cu- 
riae” should stand ready to explain 
every feature of the report to all who 
may be dissatisfied or quibbling with 
suspicion. 

Chemistry cannot permit the rubber 
situation thrust upon America by our 
enemy to create factional quarrels lead- 
ing to permanent enmity among great 
numbers of our people. Chemistry 
should, by its own action, demonstrate 
the value of catalysis in leading pub- 
lie opinion, 


ings. 


JosepH A. CONRY 
Former member of Congress 
Cosmos Club 
Washington, D. C. 
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CAN 
FABRICATE 


A Great Variety 
of Process 
Apparatus Parts 


Here is the place to have 
your special units made to precise 
specifications by competent work- 
ers in a shop finely equipped for 
a wide range of work even in quan- 
tity production. 


It is a medium size plant—not 
too small to lack proper equipment, 
or too big to overlook your indi- 
vidual exacting requirements—but 
just right for careful attention to 
details and strict supervision by 
men thoroughly familiar with proc- 
essing conditions. 


We are prepared to do sheet 
metal & light metal work requiring 


Cutting Punching Bending 
Roll Forming Welding Soldering 
Wire Stitching Brazing Assembling 


Send us your specifications. You 
will get an intelligent answer, 


promptly. 


CLOTH COMPANY 
INCORPORATED 
GARRISON BRONX BORO, N.Y. 


Welding pipe line strainers 


WIRE CLOTH 
FILTER CLOTH 
ALL MESHES 
ALL METALS 
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Ace hard rubber Rotary Gear Pump, Type G. Applicable to 
a range of uses from laboratory work to factory pumping 
problems. Capacity 9 gallons per minute. Also Ace hard rub- 
ber Centrifugal, Single Acting and Double Acting pumps. 
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ACE Hard Rubber helps 
in the al 
: acts of Ace hard 
» rd 
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* In the Chemical Process Industries ACE rubber lining is a stra- 
tegic and indispensable material for tanks, pumps, pipe, valves, 
pipe fittings, tank cars,etc. * Engineers responsible for safeguard- 
ing equipment against corrosion know that ACE rubber lining 
« gives complete, positive protection against corrosion and contamination 
- - e has a wide temperature range 


+ » «may be compounded to meet specific requirements of service 
- »- has a non-porous surface, smooth, easy to clean 


Synthetic rubber linings, including Thiokol, Neoprene, etc., are also available 
SARAN* Pipe and Fittings, iron pipe size; Injection Moldings; thin wall Tubing and Fittings. 
AMERICAN HARD RUBBER COMPANY 
11 MERCER STREET, NEW YORK, N. Y. 
AKRON, OHIO 111 W. WASHINGTON ST., CHICAGO, ILL. 


Ace rubber lined chlorine 
gas cooler, equipped top 
and bottom with Ace rub- 
ber covered tube sheets. 
Sheets have 673, 13/16 
inch diameter holes accur- 
ately reamed. 


lined Head 


RUBBER PROTECTIO 
against 


(*Trademark of The Dow Chemical Company) 


CHEMICAL & METALLURGICAL ENGINEERING e SEPTEMBER 1942 ¢ 9—191 


| 
2 
| 
we 


ROBINSON 


MANUFACTURING COMPANY 


WORKS: MUNCY, PA. 


30 CHURCH STREET, NEW YORK 


NEWS OF PRODUCTS AND MATERIALS 


PAPER BASE PLASTIC 


Manufacture has been started by the 
Consolidated Water Power & Paper Co., 
Wisconsin Rapids, Wis., of an improved 
paper base plastic equalling aluminum 
in tensile strength on a weight basis. 
Perfection of the process was an- 
nounced recently by Carlisle P. Wins- 
low, director of the U. S. Forest Prod- 
ucts Laboratory at Madison, Wis., 
which collaborated with Consolidated 
in the project. This new plastic has 
twice the strength of any other so far 
produced. It can be molded into desired 
shapes at temperatures and pressures 
and on equipment now used for mak- 
ing plywood. It is resistant to moisture 
and remains extremely stable at both 
high and low temperatures. It is more 
resistant to scratching and denting than 
aluminum and has a smooth surface 
eliminating necessity for special fin- 
ishes and coatings. An added advan- 
tage is that the plastic will not be 
corroded by salt water and if pierced 
by bullets will not splinter, tear or 
flower out. 


PROTECTIVE CREAM 


Industrial skin disorders which ac- 
count for many occupational diseases 
are being prevented by the use of pro- 
tective creams. Application of the 
cream is compulsory in a number of 
plants because it eliminates much of 
the lost time due to dermatitis. A 
greaseless substance called Pro-Tek pro- 
tective cream, a product of the du Pont 
Laboratories, is applied to the hands, 
arms and under the nails before start- 
ing work. It forms an invisible film 
which gives physical protection against 
grime and some irritating substances. 
At the end of the working period it 
can be washed off with soap and run- 
ning water, carrying the grime with it. 
The use of the cream eliminates the 
necessity of using strong solvents or 
harsh abrasives to remove grime, paint 
and the grease from workers’ hands. 
Some cleansing materials frequently 
cause irritation. 


INSECTICIDES 


The recent announcement of Thanite, 
an effective concentrate for use in con- 
tact with insecticides, is produced from 
the Southern pine. A severe shortage 
of pyrethrum, derris, and cube faces 
the country. Available shipping space 
for importing normal requirements of 
these is so drastically curtailed that 
authorities have forecast a dangerous 
threat to public health and to agricul- 
ture. Thanite not only fulfills all the 
functions of a toxic ingredient, pro- 
viding high knockdown and _ killing 
power plus good repellancy, but it is 
made 100 percent from domestic raw 
materials. An interesting fact uncov- 
ered by entomologists during their 
studies is that Thanite sprays kill fe- 
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male flies as readily as male flies. The 
female fly is said to be more resistant 
than the male to many toxie contact 
agents used in fly sprays. Its better 
performance against female flies means 
a smaller number of eggs laid wher 
Thanite is used. 


SOLUBLE RESINATE 


An interesting new group of soluble 
resinates, valuable for their wetting, 
emulsifying and detergent assisting 
action, are offered under the name of 
Dresinate by Industrial Chemical Divi- 
sion of Hercules Powder Co., Wilming- 
ton, Del. The new chemical materials 
are indicated for use in cleaning com- 
pounds, metal degreasing preparations, 
disinfectants and many similar indus- 
trial chemical specialties needed today. 


PROTECTIVE WRAPPER 


In order to save valuable man-hours 
otherwise spent in cleaning operations, 
a number of plants engaged in produc- 
ing metal parts are now using a tough, 
moisture-proof wrapping material. It 
is made of du Pont cellophane film lam- 
inated to a light cotton fabric, known 
as scrim and then impregnated with 
other moisture-proof materials. It can 
be sealed either by twisting the ends of 
the package by hand or by using a 
heat-sealing device. The cellophane adds 
strength and helps make the material 
oil- and acid-resistant. The wrapper 
was developed by the Dearborn Chem- 
ical Co. of Chicago and comes in sev- 
eral types and thicknesses. Believed to 
be the most efficient material yet de- 
vised for this important use, the No- 
Ox-Idized wrapper (so named because 
it retards oxidation or rust) is being 
used or tested for use on a great va- 
riety of articles. 


FIRE EXTINGUISHING POWDER 


American ingenuity meets the in- 
creasing danger of destruction by fire 
with a new method that is said to be 
faster, surer and acts with no water 
damage. Whippet has proved remark- 
ably effective against all types of fire 
such as gasoline, benzene, naphtha, tar, 
grease, oil, electric, acetylene gas, chim- 
ney and forest fires. A few handfulls of 
Whippet thrown on any fire, puts it 
out instantly. It is said to be so simple 
to use that a child can handle it with 
perfect safety. No equipment is re- 
quired. It is non-poisonous and con- 
tains no noxious gases. The Halco 
Chemical Corp., New York, is the man- 
ufacturer. 


RUBBER SUBSTITUTE 


New formulations of ethyl cellulose 
plastic designed to replace rubber have 
been found suitable for many uses of 
the now scarce material, Hercules 
Powder Co., Wilmington, Del., an- 
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“And thank you, please, ta stop making these?” 


HERE’S a big difference between a device 

that enables a bombardier practically to 
drive a nail at 5000 feet and a closure that pro- 
tects products in drums. But there is a similarity 
that is much more important: there are people 
on the other side (Atlantic and Pacific) who 
have good reasons for wishing that neither one 
had ever been made. 


When you put a Tri-Sure Closure on a drum you 
provide a “convoy” for every drop in it—a con- 
voy with three weapons that have always won out 
against leakage, pilferage and waste: (1) a seal 
which cannot be removed unless it is deliberately 
destroyed; (2) a plug which is always held 


tightly in place; (3) a flange which assures com- 
plete drainage. 


If your job these days is to produce and deliver 
products that cannot be wasted or pilfered a big 
part of that job is to protect every drum you 
ship. Let us send you information on the sure 
way—the 100% safe way—Tri-Sure Closures. 


CLOSURES 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 
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CONVEYING SYSTEM 


Unloading grain 
from barges 
With little or no change in your present 
buildings or equipment, with- 
out interrupting production, you can 
obtain the economies and operating 
advantage of the Airveyor. For un- 
loading and handling dry bulk materials 
it has many advantages: low storage 
and handling costs, no loss of material, 
no dust nuisance, and one-man opera- 
tion. Conveying lines can be so placed 
as to not interfere with other plant 
operations, thus avoiding the expense 


of delaying production. Different 
materials can be handled by the same ff 


system without contamination. 
Filtration Plant— 


alum and lime 


Airveyors are handling over 60 differ. 
ent materials. Maybe you have a 
conveying problem that is inefficient 
and costly. Let us submit an estimate 
on the necessary equipment to meet. 
your requirements. You don’t take 
chances, because every Airveyor system 
is sold on guaranteed power costs 
and capacity. 


FULLER COMPANY 


CATASAUQUA—PENNSYLVANIA 
CHICAGO—Marquette Bldg. SAN FRANCISCO—Chancery 
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} nounced recently. 


Ethyl! cellulose when 
compounded with oil and chemical plas- 
ticizers in the range of 40 to 60 per- 
cent ethyl cellulose and 60 to 40 per- 
cent plasticizer, produces compositions 
having many of the qualities which 
have made rubber applicable to num- 
erous products. The new plastic form- 
ulation while not suitable for tires and 
inner tubes as presently developed, 
would probably be suitable for rubber 
applications which before the war con- 
sumed 60,000 tons of rubber. Qualities 
of the various formulations are tough- 
ness, pliability, flexibility, imperme- 
ability, and thermoplasticity. The soft 
type mixtures can be made to retain 
good flexibility at temperatures as low 
as —70 deg. F., a temperature at which 
most plastics will shatter like glass 
upon impact. Properties which restrict 
the application of ethyl cellulose are 
its limited elasticity and lesser re- 
sistance to tearing than rubber. Some 
formulations have quite good abrasion 
resistance and tensile strength suffi- 
cient for many uses. Water resistance 
comparable to that of compounded rub- 
bers can be built into these soft-type 
cellulose plastics. The G type ethyl cel- 
lulose plasticized with certain plastic- 
izers shows little effect from exposure 
to gasoline. In general both the N and 
@ types are unaffected by motor oil. 
Some formulations show a slight in- 
crease in stiffness although not as 
much as rubber. Strong soap solutions 
(sodium carbonate) do not harm the 
plastie. 


REPAIR and RESURFACING COMPOUND 

One of the new developments is a 
repair and resurfacing compound with 
a higher compressive strength than 
conerete possesses. It will stand up 
under the heaviest floor loads. It is 
known as Lev-L-Flor and is made by 
the Central Paint and Varnish Works, 
Brooklyn, N. Y. Because of its ex- 
treme resiliency, it will not crack and 
break like concrete or other rigid com- 
pounds that are used for patching. It 
comes ready for instant use. It can 
be applied without the delaying opera- 
tion of preparing, chipping and cutting 
out of the old surface. Lev-L-Flor will 
fill any crack or broken surface from a 
feather edge to a hole of any depth 
inside or outside. It is easily applied 
and does not require skilled labor. Un- 
der ordinary circumstances it may be 
applied at the end of a day and be 
ready for heavy surface first thing next 
morning. It does not harden or dete- 
riorate in the can and may be used 
time and again until the last bit is 
gone. For resurfacing one gallon can 
be spread over 24 sq.ft. yy in. in thick- 
ness. 


MAGNESIUM FIRE EXTINGUISHER 

Of timely interest is a product for 
reducing the losses incident to magne- 
sium fires. The new product is called 
Carey MX Granules, and is manufac- 
tured by the Philip Carey Mfg. Co., 
Lockland, Cincinnati, Ohio. It is 
claimed by the manufacturer that the 
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control of magnesium fires with MX 
Granules is simple and effective. Tests 
are said to show that, when spread 
over the fire, these granules soften and 
seal the burning magnesium with an 
air-tight blanket, cutting off the oxy- 
gen supply and quickly extinguishing 
the fire. The same principles and 
methods apply also and with equal 
effectiveness to extinguishing magne- 
sium incendiary bombs. An added ad- 
vantage claimed is the large percentage 
of metal recovered after fire is extin- 
guished. Tests are said to show that 
when 3 lb. of magnesium alloy scrap 
were ignited and MX Granules applied 
to the burning mass, the fire had been 
extinguished in 5 min, and 2 Ib. 5 oz. 
of the metal recovered. A series of 
tests conducted by Underwriters’ Labo- 
ratories, Inc., demonstrated that Carey 
MX Granules are effective in extin- 
guishing fires in magnesium and mag- 
nesium alloys. The granules may be 
applied to fires with ordinary shovel, 
or direct from container, without dan- 
ger to operator. Application of gra- 
nules does not result in objectionable 
smoke or soot. Fumes given off dis- 
close no hazardous concentrations of 
toxic gases. Granules do not absorb 
an appreciable amount of moisture 
under normal atmospheric conditions, 
and may be regarded as non-caking. 
They remain free-flowing up to 175 
deg. temperature and are not adversely 
affected by exposure to ordinary tempe- 
ratures. 


NATURAL GRAPHITE ADDITIVE 

An _ all-purpose colloidal natural 
graphite additive for lube oils and 
many greases is known as Konag “F” 
made by National Graphite Co., Ine., 
New York, N. Y. It is said to produce 
an extremely tough and durable gra- 
phoid skin and steps up the lubricat- 
ing value of oil by providing a better 
wetted surface by breaking down the 
surface tension of the oil. For general 
lubricating purposes, it may be mixed 
with any general lubricant, at a ratio 
of 10 percent solution. The correct 
proportion for any individual problem 
is easily determined by the engineer in 
charge. 


POTASSIUM SILICATES 

Two new grades of potassium silicate 
have been announced by the Philadel- 
phia Quartz Co., Philadelphia, called 
Kasil No. 2 and Kasil No. 6. They 
are specially concentrated solutions, 
developed primarily for the manufac- 
ture of welding rods. One of the most 
important processes in the welding rod 
industry is the extrusion method of 
production which employs potassium 
silicate of correctly controlled viscos- 
ity. Kasil No. 2 is a 32 deg. Bé. 
product with the molecular ratio of 
1:3.92 and Kasil No. 6 is 40.5 deg. Bé. 
molecular ratio 1:3.29. Both grades 
are offered at present in steel return- 
able drums as well as in single trip 
packages. Other uses for the Kasil po- 
tassium silicate include carbon elec- 
trodes, paints and applications where 
non-blooming films are desired. 


Many Fabricating Problems 


ka 


T. acheive a uniform and maximum bond between woven 
fabrics and those materials employed in chemical processing re- 
quires a high degree of fabric uniformity. That's why Mt. VERNON 
Extra fabrics are definitely a first choice wherever woven fabrics 
are to become an intrinsic part of such finished products. Highly 
uniform—made from a top quality of cotton and manufactured 
to rigid standards of tolerance—these tough and sturdy fabrics 
contribute to the uniform penetration of chemicals. Behind every 
yard of Mt. VERNON Extra fabrics is fifty years of industrial fabric 
making experience. For better processing, and more uniform 
quality in finished products, specify Mt. VERNON Extra fabrics. 


TURNER HALSEY COMPANY 
MILLS, INC: Selling Agerits 

40 WORTH STREET « NEW YORK, N. Y. | 
CHICAGO NEW ORLEANS ATLANTA~ BALTIMORE BOSTON LOS ANGELES SAN FRANCISCO 
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Electrochemical Society 


to Hold Convention in October 


TECHNICAL ASSOCIATION OF THE 

PULP AND PAPER INDUSTRY 

MEETS IN BOSTON 

THe TeECHNICAL Association of the 
Pulp and Paper Industry in connection 
with its Fall convention, in Boston, 
Mass., Sept. 29-Oct. 1, will have an 
exhibit showing the progress being 
made by various industries in substi- 
tuting containers made in whole or 
part of paper or paperboard for mate- 
rials essential to the war effort. Any 
company that is doing its part in aid- 
ing the National Government in this 
way is urged to show its old and new 
containers or wraps in this exhibit. 
No charge will be made to any ex- 
hibitor since the Association is finane- 
ing this exhibit as a public relations 
policy. Sales executives of companies 
that have any container or other paper 
product to show are welcome to assist 
in this publie relations job and should 
write immediately to R. G. Macdonald, 
Secretary of the Technical Association 
of the Pulp and Paper Industry, 122 
East 42nd St., New York, N. Y. 

The Association will also conduct a 
three-day program devoted to addresses 
and discussions of war-time packages 
and other war-time industry problems. 
It is expected that attendance at the 
convention and exhibit will total about 
800. Sessions will be devoted to war- 
time packaging, paper industry in war, 
engineering and the war, the wood pulp 
industry war-time projects, water con- 
servation and tub sizing. Some 35 tech- 
nical papers have already been sched- 
uled for these sessions. 


ELECTROCHEMISTS TO MEET 
IN OCTOBER 


PLANS FoR the Detroit convention, 
October 7-10, of the Electrochemical 
Society are now rapidly being com- 
pleted. The committee in charge of the 
scientific and technical program re- 
ports the usual large number of manu- 
scripts, nearing 40 in total. For the 
session on “Modern Trends in Electro- 


OCT. 7-10 
Detroit, Mich. 


NOV. 9-13 


. NOV. 24-29 
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deposition,” 15 manuscripts have been 
received. H. J. Read is in charge of the 
session on electrodeposition. 

For the session on “Theoretical Elec- 
trochemistry” of which Malcolm Dole is 
chairman, there are ten manuscripts. 
There will also be two luncheon talk~ 
of general interest besides a session 
on miscellaneous topies, including four 
papers on “Cells and Batteries.” Among 
the visits of special interest will be the 
one to Greenfield Village, the monument 
to Edison, the electrochemist and engi- 
neer. 


AMERICAN SOCIETY OF TOOL 
ENGINEERS HOLDS WAR CONFERENCE 


THE PRODUCTION problems that have 
arisen in America’s first nine months 
of the war and plans to solve the 
threatened bottlenecks in war industry 
due to shortages of critical materials 
will be discussed at the War Produc- 
tion Conference of the American So- 
ciety of Tool Engineers at Springfield, 
Mass., Oct. 16-17. Headquarters of the 
conference Will be at the Kimball Hotel. 

Five important sessions, each stress- 
ing a vital question that faces war in- 
dustry today, have been scheduled for 
the two-day session which will be con- 
eluded with a banquet Saturday night. 
The sessions include those on emergeneys 
training, inspection, tool conservation 
and salvage, war tooling and conver- 
sion and materials substitution. 

During the past vear the organiza- 
tion has increased its membership to 
almost 11.000 and chartered 16 new 
chapters. To increase efficiency of op- 
eration and prevent the committees 
from becoming unwieldy, the 64 local 
chapters and 27 regions have been 
ilivided into 7 area groups covering 
every section of the United States and 
Canada. 


NATIONAL SAFETY COUNCIL CHANGES 
DATE OF CONVENTION 


DATE AND location of the 3lst National 


CALENDAR O 


SEPT. 29-30 Technical Association of the Pulp and Paper Industry. 
Statler Hotel, Boston, Mass. 


The Electrochemical Society, fall meeting, Hotel Statler. 


American Petroleum Institute, 23rd annual meeting, 
Palmer House, Chicago, IIl. 


NOV. 16-18 American Institute of Chemical Engineers. 35th annual 
meeting. Netherland Plaza, Cincinnati, Ohio. 


National Chemical Exposition and National Industrial 
Chemical Conference, Sherman Hotel, Chicago, Ill. 
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OF MEETINGS & 
CONVENTIONS 


Safety Congress and Exposition have 
been changed because the government 
has taken over for military purposes 
the Stevens and Congress Hotels in 
Chicago, where the Congress originally 
was to have been held. 

The 1942 Congress will be 
October 27-29 and will be housed in 
the Sherman, the La Salle and the 
Morrison Hotels in Chicago. Convention 
headquarters will be in the Sherman. 
It is intended that these changes will 
in no way affect the size, scope and im- 
portance of the Congress. There will be 
200 sessions with 500 program partici- 
pants. 


JUNIOR CHEMICAL ENGINEERS OF NEW 
YORK SCHEDULE SPECIAL MEETING 


First FALL meeting of the Junior 
Chemical Engineers of New York, 
scheduled for Sept. 24, will feature as 
speaker Richardson K. Wood, former 
general manager of Fortune magazine, 
originator of Fortune Survey of Public 
Opinion, and widely-known speaker on 
chemical trends. Mr. Wood will dis- 
cuss war-stimulated developments in 
the chemical field and the influence 
these will probably have on the post- 
war world. The meeting will be held 
at Childs Restaurant, 109 West 42 
Street, New York, and dinner will be 
served at 7:00 p.m, All interested per- 
sons are invited to attend. 

Newly elected ofce®fs and committee 
chairmen for the¥organization are as 
follows: president, John R. Callaham, 
Chem. & Met. Eng.; vice president, 
Howard Ten Broeck, Socony Vacuum 
Oil Co.; secretary-treasurer, Alvin 8S. 
Weiss, Schenley Distillers Corp.; asst. 
secretary-treasurer, Edward T. Maples, 
M. W. Kellogg Co.; publicity, George 
M. Hain, Joseph Dixon Crucible Co.; 
program, Raymond P. Devoluy, U. 8. 
Navy Materials Lab.; membership, 
Frank Melaccio: intersociety activities, 
Frank B. White, Foster Wheeler Corp. 


AMERICAN WELDING SOCIETY 
PLANS CONVENTION PROGRAM 


THE 23xp annual meeting of the Amer- 
ican Welding Society will be held dur- 
ing the week of October 12 at the Hotel 
Cleveland, Cleveland, Ohio. The Na- 
tional Metal Exposition will be in the 
public auditorium, open afternoons and 
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QUALITY- 


4 Priceless Peerless Asset 


NOW —MORE THAN EVER BEFORE 
PEERLESS QUALITY PAYS DIVIDENDS 
IN SUSTAINED HIGH PRODUCTION 
UNDER UNUSUALLY HEAVY DEMANDS 


No compromise with quality—this Peer- 
less practice is winning the battle for 
water on land. Today, owner demands 
on turbine pumps are unusually heavy. 
Peerless owners are receiving big divi- 
dends on their pump-dollar investment 
in getting more water, faster, at lowest 
cost by virtue of Peerless quality. In con- 
sidering the purchase of a turbine pump 
for your production for war, remember, 
—Peerless delivers high sustained 
efficiencies over its entire long life—yet 
it costs no more than other pumps. 


DOUBLE SEAL 


DOUBLE BOWL 
BEARINGS 


WIDEST RANGE 
OF CAPACITIES 


UP T0 15,000 
G.P.M. IN 
TURBINE TYPES 


UP TO 200,000 
G.P.M. IN 
HYDRO-FOIL 

PROPELLER TYPES 


ALL FORMS 
OF DRIVE 


NATIONWIDE 
SUPER SERVICE 
Ask for Literature. 


Also inquire 
about Peerless 
Gasoline and Fuel 
Oil Pumps for 
direct refueling 
and transfer. 


PEERLESS PUMP DIV.—Food Mach’y. Corp. 


301 West Avenue 26 @ Los Angeles, California 
1250 Camden Avenue S. W. ® Canton, Ohio 


Peerless 


evenings throughout the entire week. 

Many technical papers have been 
scheduled, among them discussions on 
training of welding foremen, instruc- 
tion methods in welding developed by 
U. 8. Office of Education, welding of 
aluminum, fundamentals of  oxy- 
acetylene welding, gas cutting in steel 
mills, welding with aluminum bronze, 
welded steel tubing and its application 
in war production, methods of increas- 
ing welding production and decreas- 
ing weiding costs, preparation of alum- 
inum alloys for production spot weld- 
ing, and many others. 


TECHNICAL MEETINGS 

NOW BEING SCHEDULED 

AMONG THE TECHNICAL association 
meetings and conventions of interest 
to chemical engineers and industrial 
chemists now being planned for the 
fall months are the following: 

National Petroleum Association, an- 
nual meeting, Hotel Traymore, Atlan- 
tie City, N. J., Sept. 16-18. 

Technical Association of the Pulp 
and Paper Industry, Statler Hotel, 
Boston, Massachusetts, Sept. 29-30. 

American Gas Association, annual 
meeting, La Salle Hotel, Chicago, IIL, 
Oct. 5-6. 

American Oil Chemists’ Society, 
Drake Hotel, Chicago, Ill, Oct. 7-9. 


National Safety Congress and Expo- 
sition, 3lst annual meeting, Sherman 
Hotel, Chicago, Ill., Oct. 27-29. 

Electrochemical Society, fall meet- 
ing, Hotel Statler, Detroit, Mich., Oct. 
7-10. 


American Welding Society, 23rd an- 
nual meeting, Hotel Cleveland, Cleve- 
land, Ohio, Oct. 12-16. 


American Society of Mechanical En- 
gineers, fall meeting, Rochester, N. Y., 
Oct. 12-14. 

American Society of Tool Engineers, 
semi-annual meeting, Springfield, Mass., 
Oct. 16-17. 

American Petroleum Institute, 23rd 
annual meeting, Palmer House, Chi- 
cago, Ill., Nov. 9-153. 

American Institute of Chemical En- 
gineers, 35th annual meeting, Nether- 
land Plaza, Cincinnati, Ohio, Nov. 16- 
18. 

National Chemical Exposition and 
National Industrial Chemical Confer- 
ence, Sherman Hotel, Chicago, Ill., Nov. 
24-29. 

American Society of Mechanical En- 
gineers, annual meeting, New York, 
N. Y., Nov. 30-Dec. 4. 

American Institute of Mining & 
Metallurgical Engineers, 157th annual 
meeting, New York, N. Y., Feb. 15-18, 
1943. 


SELECTIONS FROM CONVENTION PAPERS 


PRESENT DEMAND AND OUTLOOK 

FOR INSECTICIDES 

ENTOMOLOGISTS estimate that about 
7,000 species of insects in the United 
States attack growing crops, stored 
grain, dried fruits, nuts, flour, tobacco, 
woolen clothing, wooden buildings, 
domestic animals and even man him- 
self. The damage caused is not less 
than two billion dollars annually in ad- 
dition to one billion dollars of damage 
caused by fungi and bacteria that at- 
tack vegetables, fruits, and grain. 

Present demand for principal insec- 
ticides is shown by the statistics of 
their consumption in the United States 
for 1941. Available information indi- 
cates that 1942 consumption will equal 
that of 1941, which was the highest on 
record. 

Synthetic Insecticides—Among the 
synthetic organic compounds being 
used on an increasing scale for in- 
secticidal purposes are phenothiazine, 
eyclohexylamine, tetramethylthiuram 
disulphide and xanthone. A number of 
wetting and emulsifying agents, such 
as sodium lauryl sulphate and other 
sulphated or sulphonated organic com- 
pounds are used in conjunction with in- 
secticides. Certain compounds have re- 
cently been discovered to have syner- 
gistic action when added to pyrethrum 
extract dissolved in kerosene. Examples 
are isobutyl undecyleneamide and ses- 
amin from sesame oil. 

Laboratory tests have indicated that 


phenothiazine is not only more toxic 
than rotenone to mosquito larvae but 
as effective as lead arsenate in con- 
trolling codling moth larvae. It has 
also been found to be toxic to the tent 
caterpillar, Mexican bean beetle, Euro- 
pean corn borer and several other in- 
sects. Phenothiazine has fungicidal 
values against apple scab and has 
proved to be the most useful anthelmin- 
tic for treatment of animals. In 1941, 
more than 2,000,000 pounds of pheno- 
thiazine were used for treatment of 
domestic animals alone in the United 
States. 

Laboratory insecticidal tests indicate 
that xanthone is toxic to the mosquito 
and codling moth larvae, the diamond- 
back moth, Southern armyworm, and 
termites. This material, controlled by 
patents just issued to the U. 8S. De- 
partment of Agriculture, has recently 
been made available in quantity under 
the name “Genicide” and has been 
tested against codling moth larvae un- 
der field conditions. 

When consumption of insecticides is 
figured on a basis of Ibs. per acre and 
total crop acreage, it is seen that the 
amount used is very small in compari 
son with potential use. For the control 
of the boll weevil, calcium arsenate is 
recommended at the rate of 4-6 Ib. per 
acre applied three or more times. In 
1940 there were in cultivation in the 
United States 24,871,000 acres of cotton 
which would require a minimum of 
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U. S. Consumption of Principal 
Insecticides in 1941 


Arsenicals Tons 
35,000 
Calcium arsenate................. 

Antimony 


Copper oxides, basic carbonate, phosphate 
silicate, Bordeaux mixture, etc. (as copper 


sulphate, 
om mercury seed disinfectants (as metallic 
Fluorine 
Sodium fluoride........... 450 
Sodium fluosilicate............... : 1,000 
Sulphur 
.. 45,000 
Lime—sulphur solution (gallons) . . ; 5,000 
Insecticides of vegetable origin 
Nicotine sulphate................ 1,500 
Derris, cube, and timbo... . 4,000 
Pyrethrum flowers....... : 6,000 


298,452,000 lb. of calcium arsenate if 
the entire acreage were dusted. This is 
over four times the maximum ever 
produced. 

Mexican Sources—Among the pos- 
sible Mexican sources of insecticides is 
the cucaracha plant, a native of north- 
ern Mexico reputed to be an effective 
insecticide against household pests. The 
active principles of this plant have not 
been identified. The tree tobacco con- 
tains anabasine which is 4-5 times as 
toxic as nicotine upon the bean aphid. 


U. S. Crop Distribution of Certain 
Insecticides in 1941 


——+———— Pounds-—— —- —~ 
Lead Nicotine Copper 


arsenate sulphate sulphate 

Apples............ 35,000,000 675,000 18,900,000 
35,000 
Asparagus......... 25,000 ‘ 
Avocados. . 70,000 
Blackberries........ ... 10,000 
Broccoli. .......... 25,000 
Cabbage and other 

cole crops... 1,000,000 87,000 
Cantaloupes < 25,000 735,000 
600,000... ‘ 315,000 
Cotton. ..... 1,500,000 
Cranberries. ....... 670,000. 787,500 
Cucumbers........ . 15,000 588,000 
Eggplant.......... 1,000 10,000 
3,000,000 50,000 3,937,500 
Ho: 37,000 ..... 
Horseradish. ..... 70,000 
Peanuts 70,000 
Pears.............. 3,000,000 125,000 1,260,000 
Plums and prunes 100,000 25,000 157,500 
Poppyseed. .. .. — 70,000 
Potatoes........... 1,000,000 5,000 34,364,500 
Quinces........ ‘ 70,000 
10,00 
Strawberries ; 100,000. 70,000 
Sweetpotatoes 70,000 
Tobacco. .... 1,000,000. 70,000 
Tomatoes.......... 250,000 5,000 2,520,000 
Watermelons....... 30,000 735,000 
Crops grown in 

Domestic animals gave 500,000 
Forests... ... 1,000,000... 
Home gardens and 

orchards......... 8,555,000 500,000 105,000 
Laws and golf greens 1,000,000 ........ 
Nurseries.......... 2,000,000 
Shade trees and or- 

namentals....... 4,000,000 200,000 105,000 

Totals....... 70,000,000 2,500,000 70,000,000 
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SOLUBLE PQ SILICATE CLEANERS 


PERCENT OF TOTAL VOLUME AS EMULSION 


ALKALI PERCENT BY WEIGHT 


2 


Volume of oil emulsion formed 
by aqueous solutions of alkalies. 
PQ METASILICATE eee 
SODA ASH 
CAUSTIC SODA 


DOUBLE E’s FOR METSO 


Sodium metasilicate* and 
sodium sesquisilicate}, members 
of the family of crystalline sili- 
cates, are leaders in the cleaning 
field. Used either alone or com- 
bined with soap for certain ap- 
plications, they serve household 
and industry. 


Metso sodium metasilicate* and 
Metso 99 sodium sesquisilicatet 
meet the specifications for fast 
wetting, emulsification, complete 
suspension, and prevention of 
dirt redeposition with control- 
ling effect on soft metals. 


* Metso Granular ( Na,SiOx* 5H,O) 


Metso Cleaners are economical 
too. The silica content has a 
buffering effect, which maintains 
solutions at a constant pH over 
a wide range of concentration. 
And remember, Metso Cleaners 
are basic alkalis, sold at basic 
raw materials prices. 


Typical of the data available on 
request is the chart above. Clip 
the coupon for more informa- 
tion and sample. 


PHILADELPHIA 
QUARTZ COMPANY 


125 South Third Street, Philadelphia, Penna. 
Chicago Sales Office: Engineering Building 


+ Metso 99 (NayHSiO, 5H,0) 


together with directions for use. 
Name 


PHILADELPHIA QUARTZ COMPANY, 125 S. THIRD ST., PHILADELPHIA, PA. 
Send me a free sample of Metso for the cleaning of 


Firm 
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Let's go into 
DETAILS about WARREN 
TWO STAGE PUMP CONSTRUCTION 


To understand why Warren Pumps can work 24 hours a day, seven 
days a week, without break-downs and at low operating costs, you 
should know some of the principles of Warren Pump construction. 
For instance, take Warren Two Stage Volute Centrifugal Pumps: 


CASING: Horizontally split. permitting easy inspection or repairs without disturbing 
alignment or pipe connections. 


SHAFT: Ample diameter to safely transmit required power without undue bending 
or twisting. 


CASE RINGS: Nozzle type. held in place by tongue and groove lock joint... 
eliminates use of pins or screws for fastening. 


CENTER SECTION: Reduces interstage leakage; protects casing from wear. 


BEARINGS: Oversize . . . produces long life and greater protection against over- 
loads. 


GLANDS: Split type. easily removable, facilitating ease in repacking. 


TESTING: All pumps are tested under actual working conditions and at temperature 
of fluid handled. 


LAST but not LEAST: ... Warren Pumps are built to fit the job . . . YOUR JOB! 


WARREN PUMPS 


Warren Steam Pump Co., Inc., Warren, Mass. 
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This species grows wild in northern 
Mexico and the southwestern United 
States. 

Outlook for growing insecticidal 
plants in Mexico, Central America, and 
South America appears especially 
bright. Lonchocarpus, derris, and other 
plants that contain rotenone can be 
grown in tropical countries. In 1940 
the United States imported 6,500,000 
lb. of rotenone-bearing roots. The pres- 
ent potential market is at least 30,000,- 
000 Ib. Pyrethrum tlowers, of which the 
United States imported 20,000,000 Ib. 
in 1937, should grow well in the high 
plateaus of Mexico. At present almost 
the entire world production is grown 
in eastern Africa. 


R. Cc. Roark, Division of Insecticide 
Investigation, Bureau of Entomology 
and Plant Quarantine, U. S. Department 
of Agriculture, Washington, D. C., con- 
tributed to the Second Inter-American 
Conference of Agriculture, Mexico City, 
July 6-16, 1942. 


ANODIC AND SURFACE CONVERSION 
COATINGS ON MAGNESIUM 


MAGNESIUM OXIDE and hydroxide are 
sparingly soluble in water (about 0.01 
g./l.. Mg.) but the solubility increases 
some 50 times in water containing CQ,,. 
Even though the surface layer of mag- 
nesium is converted to MgO by anodic 
oxidation the probability remains that 
the oxide, by contact with water vapor 
or water, will be converted to hydrox- 
ide and in the presence of CO, or car- 
hbonates, may be changed to carbonate 
and bicarbonate. 

It is significant that the fluoride, 
phosphate and silicate of magnesium 
are compounds of relatively low solu- 
bility. Magnesium is relatively insolu- 
ble in NaOH, whereas the reverse is 
true with aluminum. A further diffi- 
culty in the preparation of protective 
coatings on magnesium is the fact that 
magnesium chromate is very soluble: 
chromie acid and dichromates dissolve 
MgO. However, chromates do inhibit 
the corrosive action of magnesium and 
are a constituent of many coating 
solutions. 

No oxide coating methods have been 
developed for magnesium which are as 
effective as those used on aluminum. 
The reasons may be due to differences 
in chemical behavior of the two metals 
and their oxides, and also in the prop- 
erties of the coatings themselves. 
Aluminum oxide is hard and abrasion- 
resistant and may be produced as con- 
tinuous, impervious films. On the other 
hand, MgO is a soft material and since 
its molecular volume is substantially 


“Last year industry asked for four 
times as many young engineers as the 
universities and technical schools 
could provide. This year the need will 
be greater, and next year it promises 
to be greater still. In deciding where 
they can make their best contribution 
to the nation’s war effort, therefore. 
engineering students should consider 
the needs of industry as well as the 
attractions of the armed services.” 
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less than that of the metal from which 
it is formed, there is a tendency in 
anodic oxidation of magnesium to form 
discontinuous films. Also, because of 
their reactivity with water and various 
anions in the coating solutions, the 
coatings are likely to be converted from 
the original oxide film to a reaction 
product which may be either better or 
inferior in its protective properties. 

Anodic Coating—Many electrolytes 
have been tried for the anodic coating of 
magnesium, but with only limited suc- 
cess. Some of these have been decidedly 
alkaline in reaction, such as solutions 
of NaOH, KOH, aluminates, carbon- 
ates and silicates. Other electrolytes 
have been mildly acid or alkaline in 
reaction, such as solutions of chro- 
mates, fluorides or phosphates. With 
all, the difficulty has been to secure ad- 
herent and protective coatings. Subse- 
quent treatments with solutions of 
chromates or silicates have been found 
helpful in some cases. 

One of the best of these anodic treat- 
ments is that proposed by Buzzard and 
Wilson at the National Bureau of 
Standards. Their electrolyte is an acid 
mixture (pH 4.0—4.8) of dichromate 
and phosphate; a preferred bath con- 
tains about 10 percent of Na,Cr,O0,.2H,0 
and from 2.5 percent NaH,PO,.H,0. 
After careful preliminary cleaning or 


Coatings on Magnesium by Chemical 


Treatment 
Treatment 
Composition 
Commercial 0 Temp. | Com- 
Name of Coating Time ny) ments 
Coating Solutions® min- | Solu- 


utes tion 


Dichromate-|Sodium dichro-| 144 70to | (1) 


dip or chro-| mate, 1.5 Ib., ni- 150° F. 
me-pickle | tric acid conc., 

1.5 pt. per gal. 
Chrome- Magnesium sul-| 15 150 to | (2) 
sulfate fate, & oz., sodi- 160° F. 

um dichromate, 

6 oz. pergal. | 
HF-dichro- Hy drofluoric acid, gs 5 Room | (3) 
mate 15-20%, follow-| 


ed by sodium di- 
chromate, 10% 45 | Boiling 


Galvanic-jHF, 15-20%, fol- 5 Room | (4) 

anodize lowed by galvan-| 30 Room 
ic anodizing am- 
monium sulfate, 
3°>, sodium di- 
chromate, 0.25%, 
ammonia, sp. gr., 
0.88 


Sealed chro-|Chrome pickle fol-|(See A)|(See A) 
me-pickle | lowed by sodium) 30 Boiling 
dichromate, 10°% 


Pressure \Sodium hydroxide,| 1 to 5 | 390 (6) 
10% | or 30 | 400° F. | 


COMMENTS: (1) Yellow to brown color. Pre- 
vention of tarnishing; paint base, All mag- 
nesium alloys. Dimenisonal change. —0.001 
in. (0.025 mm.). (2) Yellow color. Low dielec- 
tric strength, All magnesium alloys: No dimen- 
sional change. (3) Deep brown color, Paint base 
or protective coating of some decorative value 
in interior application. All magnesium alloys 
except AM3S. No dimensional change, (4) Dark 
gray to black color. Paint base fer exterior 
and marine applications. All magnesium alloys. 
No dimensional change. (5) Iridescent red to 
yellow. Paint base especially for welded sheet 
parts. All magnesium alloys. No dimensional 
change after first step. (6) Gray to dark brown 
color. Hardest coating available for magnesium 
alloys. All except die castings; wrought alloys 
preferred. Increase in dimensions, 0.001 in. 
(0.025 mm.). May be dyed. 

*These treatments are frequently preceded 
by a cleaning treatment and washing or rinsing 
is employed between steps and after final treat- 
ment prior to drying. 


cow 
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In Business for Your Safety 


OVERLOAD 
YOUR HOIST 


e Although WRIGHT HOIST are 
built with load-carrying factors 
much in excess of their rated 
capacities, like many other well- 
made pieces of mechanical equip- 
ment built for specific duty, they 
should not be overloaded. Over- 
loading is dangerous—to men, 
materials, machinery and steady 
production. Abuse to machinery, 
today, is akin to sabotage. 


WATCH THE BOTTOM HOOK 
e Wright load hooks are drop- 


forged from special steel which, 
when subjected to excessive over- 
loading, gives visible warning by 
opening slowly. When the bot- 
tom hook has started to open, 
look to the top hook, too, for 
while it is stronger than the bot- 
tom hook, it also may be reach- 
ing a danger point. 


WATCH THE LOAD CHAIN 


@ WRIGHT HOIST load chains are 
electrically welded from special 
analysis steel, exceptionally high 
in tensile strength and elastic 
limit. Chains that are excessively 
overloaded will stretch out of 
pitch, thus preventing proper fit 
with precision load wheel pock- 
ets. This results in destructive 
wear to both chain and load 
wheel. Keep your chains well- 
lubricated for long life. 

Victory demands all out effi- 
ciency in production. Victory 
demands speed. Victory demands 
steel. Abuse of machinery wastes 
all three. Take proper care of 
your WRIGHT HOIST so that it 
lasts. You can find the name of 
your nearest Wright distributor 
in the telephone book. 


WRIGHT MANUFACTURING DIVISION 
YORK PENNSYLVANIA 
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AMERICAN CHAIN & CABLE COMPANY, Inc. 


WHEN YOU USE 


HOMESTEAD 


LEVER-SEALD VALVES 


Now you can have all the advantages of 
Homestead Lever-Seald Valves on re- 
placements without the expense or 
trouble of making piping changes. Face 
to face dimensions of this Homestead 
series are identical with those of corre- 
sponding size wedge gate valves. Merely 
bolt the Lever-Seald Valves between 
flanges—and your valve troubles are 
over. Powerful leverage provides ex- 
ceptional ease of opening and closing 
under the toughest service conditions. 
Other advantages are quarter-tarn opera- 
tion . . . protected seating surfaces . . . 
straight line flow . . . and a leakless 
seal without lubrication. Homestead 
Lever-Seald Valves are available for 
working pressures from 150 to 800 
pounds—and include a choice of metals 
and alloys for longest service at lowest 
cost per year. 


Write our engineering department for 
recommendations to meet your specific 
needs. 


+ 


IDENTICAL > 

FACE-TO-FACE 

DIMENSIONS 


for engineering 
facts about these and 
other Homestead 
Valves, write for 
your copy of Valve 
Reference Book No. 
38, 


MAKERS OF 


‘HOMESTEAD VALVE MFG. CO. | 


VALVES FOR 


P.O. BOX 13 CORAOPOLIS ° 


1892 
PENNSYLVANIA 1942 
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pickling, the magnesium article is 
made anode, the current density ad- 
justed to a value of 5-10 amp., with the 
electrolyte at a temperature of about 
50 deg. C., and treatment continued for 
a period of 30-60 min. While the coat- 
ing is thin, it offers good surface pro- 
tection when used in combination with 
suitable paint coatings. 

Chemical Coating—Formation of 
protective coatings on magnesium by 
chemical treatment has become almost 
universal where such a ‘coating is 
needed. In fact, it is routine practice to 
give most castings and forgings the 
treatment known as “chrome-pickle” 
before they leave the fabricating plant. 
A great variety of surface treatments 
have been proposed but practice is 
gradually decreasing the number in 
actual use. It is significant that most 
of the methods employ chromic acid or 
chromates. It is probable that reduced 
chromium compounds are included in 
many of these coatings. Some of the 
methods are preferred for use on ma- 
chined surfaces, for example, because 
they do not remove enough metal to 
seriously affect the dimensions of the 
piece. Other methods may be selected 
to provide a base for paints or for 
decorative purposes. 

In the attached table are outlined a 
number of the good chemical trest- 
ments employed for coating magnesium 
and its alloys. The magnesium article 
is electrically connected to the steel 
tank or to a steel cathode plate in the 
process known as galvanic-anodizing. 
The choice will depend on a number of 
factors, including the composition of 
the alloy to be treated. Suitable clean- 
ing of the surface prior to chemical 
treatment is considered quite impor- 
tant. To secure the best protection on 
any magesium alloy requires the selee- 
tion of the best surface treatment, fol- 
lowed by an adequate painting. 

Primers made with phenolic resin 
varnishes of short to moderate oil 
length and pigmented with zine chro- 
mate are excellent. They should be fol- 
lowed by aluminum-pigmented finishing 
coats in phenolic resin varnishes of 
moderate oil length. Using this prac- 
tice, satisfactory protection has been 
obtained on the more corrosion-resist- 
ant alloys for periods up to 3-4 years 
in exposure tests at the sea coast. With 
similar panels in industrial atmospheric 
exposure tests, exposures of 5-6 years 
without noticeable signs of failure have 
been obtained. 

Junius D. Edwards, Aluminum Re- 
search Laboratories, New Kensington, 


Pa., before the Electrochemical Society, 
Nashville, Tenn., April 15-18, 1942. 


MANUFACTURE OF SILICA AEROGEL 


SILICA AEROGEL has recently assumed 
commercial significance and pilot plant 
operations have been concluded. The 
first large scale production unit is now 
being operated. The process is built 
around one essential unit operation in 
volving the more or less unique step of 
heating a gel system to temperatures 
and pressures above the criticals for 
the liquid phase present in the gel. 
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If the gel is heated under sufficient 
pressure to prevent evaporation within 
the gel, then no gas phase forms until 
the critical temperature of the liquid 
is reached. At this point the liquid 
phase may be said to be converted to 
the gaseous phase instantaneously, thus 
avoiding a gas-liquid interface. Once 
the gas phase has been reached, the gas 
may be withdrawn without causing any 
collapse of the solid structure. The re- 
sultant product is a light, friable, 
opalescent solid containing as much as 
95 percent air by volume. Silica aero- 
gels having densities as low as 1.8 Ib. 
per cu. ft. have been produced. Since 
colloidal SiO, undergoes a change in 
the presence of water at elevated tem- 
peratures, resulting in greatly in- 
creased particle size, the water is re- 
placed with C,H,OH before the auto- 
claving operation. 

Description of Process—Reference is 
made to the schematic flow diagram 
shown in the accompanying figure. Sul- 
phurie acid and Na,O.SiO, solutions of 
suitable dilutions are mixed in tank 
(1), the Na,O.SiO, being added to the 
H.SO,. Concentrations are controlled to 
yield a gel having 8 percent SiQ,. 
After aging several hours to allow the 
gel to strengthen, due to syneresis 
phenomena, it is removed from (1) and 
passed through the roll crusher (2) 
into one of four wash tanks (3). Water 
is passed up through this tank over the 
gel to remove the Na,SO, formed in 
the gel preparation reaction. When the 
gel has been sufficiently washed, all 
excess water is removed by draining. 
The gel is then covered with alcohol. 

After a suitable soaking time the 
C,H,OH is drained off and replaced 
with a fresh portion. This washing pro- 
cedure is accomplished by use of a 
conventional 4-stage counter-current 
system. Greater economy of C,H,OH is 
realized by using the cover, soak and 
drain method of washing in place of 
continuous flow through the tanks. 
The counter-current cycle is facilitated 
by use of the wash receivers (4) and 
the transfer pump (5). Weak alcohol 
taken from the system is recovered as 
strong alcohol by fractionation in a re- 
covery column (6). 

When the water in the gel has been 
substantially replaced with alcohol, 
excess C,H,OH is drained off and the 
gel charged to the autoclave (7). Here 
it is heated to 550 deg. F., the pres- 


Aerogel Flow Diagram 


«| Acid solution 
Si fe 


Solution 

Condenser 
3 

Water 

0i/ 

To Dipheny/ 

sever boiler 


“Strong aleoho/ 


Seam Recovery column 


REX-WELD (corrugated) 
Flexible METAL Hose 
Type RW-81 


Sizes from 14" I. D. to 4” I. D. inc. 
Pressures to 14,500 p.s.i. Tempera- 
tures to 1000° F. One-piece, all- 
metal construction. Continuous 


lengths to 50 feet. 


Rex-Tite Mechanical (Re-attachable) couplings; solder couplings; 
brazed and welded couplings and flange assemblies for Rex-Weld 
Flexible Metal Hose. Complete data on request. 


Use our production capacity to increase your production 


CHICAGO METAL HOSE CORPORATION 


General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, Illinois 
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| The Immediate Solution me 
Your Flexible Connection Problems! 
| 


REG. U.S PAT. OFF 


for. Pring 


Socket-End 
WELDOLET 


Bulletin WT31—just off 
the press—a 16 page 
catalog covering every 
feature of these fittings 
in complete detail and 
showing many of the 
various types of installa- 
tions on which they have 
been mad: 


BONNEY FORGE & TOOL WORKS 
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E nae costly part of 

ping installation 
is the labor and materials 
required to make branch 
re outlets. Bonney 

eldolets, Thredolets 
and Socket-End WeldOlets 
will keep that cost to a 
minimum. 


Using these fittings, installing them either by electric-arc 
or oxy-acetylene welding will reduce the cost of right-angle 
branch pipe outlets from 10 to 35°; when compared to the 
cost of making similar outlets with threaded tees or wines. 
pipe intersection welds. 


Bonney WeldOlets, ThredOlets and Socket-End WeldO- 
lets provide other advantages impossible to obtain by using 
other methods to make similar types of outlets. Because 
they are installed by welding, ey eliminate all cutting, 
threading or fitting of the main pipe. Because of their 
patente design they provide an outlet of full p or strength 
that is absolutely leakproof and which, because of its funnel- 
shaped intake aperture, reduces friction and turbulence to 
minimum. 


WeldOlets, ThredOlets and Socket-End WeldOlets 
eliminate the necessity for templets and preliminary layout 
of the main and branch lines. The fitting itself is used as a 
templet. 


Standard stock fittings (outlets from 14" to 12"’) in size-to- 
size and reducing sizes are drop forged steel. For special 
applications, or where unusual conditions exist, they can be 
supplied in Toncan lron, wrought iron, brass Monel, Everdur, 
etc. and in sizes up to 24” x 24”. WeldOlets, ThredOlets 
and Socket-End WeldOlets are suitable for every type of 
piping installation and for all commonly used pressures and 
temperatures. 


Your local distributor will be glad to tell you the complete 
story about savings which can be affected—or, write for 
Bulletin WT31—T YDAY, 


EASILY INSTALLED 


Then weld the fitting to the 
main pipe. 


Mark center lines and tack 
the fitting into place. 


Remove the button, which 
will also permit inspection 
of the inside of joirt 


Then attach the branch 
pipe. 


FITTINGS DIVISION 
ALLENTOWN, PA, 
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sure being held to 1,150 lb. gage by 
bleeding off alcohol vapor through the 
condenser (8). When 550 deg. F. is 
reached, the pressure is reduced to 
atmospheric and the autoclave is finally 
evacuated to 20 in. Hg. for 10 min. The 
resultant aerogel is then removed by 
an airveyor system. The autoclave is 
heated by a jacket containing diphenyl 
vapor at 80 lb. gage pressure, this 
vapor being supplied by the oil fired 
diphenyl] boiler (9). 

Autoclaving Operation—It has been 
found impractical to substitute 
C,H,OH completely for water originally 
in the gel. Experiments showed that 
aging of SiO, does not take place at a 


significant rate providing the liquid 
phase contains above 85 _ percent 


C,H,OH. Therefore the alcohol washing 
operation is designed to produce an 
alecogel having a liquid phase contain- 
ing approximately 87 to 89 percent 
C.H,OH. The critical temperature of 
this system was established. The criti- 
cal pressure has not been determined, 
but operation at 1,150 lb. gage has been 
selected as standard, this being found 
experimentally to be the lowest satis- 
factory pressure. Therefore, conditions 
of the autoclaving operation are 250 
deg. C. at 1,150 lb. pressure. 


John F. White, research department, 
Merrimac Division of Monsanto Chem- 
ical Co., Boston, Mass., before the 
Joint Symposium of the American In- 
stitute of Chemical Engineers with the 
Heat Transfer Division of the American 
Society of Mechanical Engineers, Bos- 
ton, Mass., May 11-13, 1942. 


ELECTROTHERMAL FERRO-ALLOY 
PRODUCTION IN BRAZIL 


EARLY IN 1941 it appeared that, owing 
to opportunities available in South 
America and the desire of our federal 
government to develop closer relations 
with the South American Republics, it 
would be wise to investigate the possi- 
bilities of industrial developments on 
that continent. Accordingly in August, 
1941, Guy L. Tinkham, an American 
citizen, was sent to Brazil to study its 
economic, industrial and social condi- 
tions with the view of developing cer- 
tain natural resources. 

This report relates specifically to the 
production of ferro-alloys and the 
quantity of water power necessary to 
supply the electrical energy for such 
development. Estimated operating costs 
and suggestions are presented as to the 
design of a ferro-alloy plant for (1) 
immediate installation or (2) ultimate 
installation. Earnings of such a plant 
are ample to justify the expenditure 
required and the procedure outlined 
will open up new resources of mate- 


Suggested Initial Installation 


Hourly 
Power Approx. Daily 
Con- Output 
No samp 
Fur- tion Est. 
Product naces kwh. Lb. Value 
Ferromanganese 1 3,000 40,800 $2,440.00 
(80°) 
Ferrochrome 1 500 4,000 364.00 
(70%) 
Ferrotungsten. 1 500 2,000 2,800.00 
(70%) 


ENGINEERING 


‘ How to cut the cost of 

outlet 

rightZangle ranch, pipe outlets 

an 

WELDOLET 

THREDOLET 
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Ultimate Plant Estimated Spread between 
Selling Price and Operating Cost 


Present 
Gross Selling 
ry Dai 
r r r ily 
Product Maw 
. $0.043 $0.070 40,800 $1,100.00 
) 
0.0235 0.04 34,320 560.00 


Ferrochromium... 0.051 0.091 16,000 640.00 
(70%) 


OD 1.40 4,000 1,720.00 
(70%) 

Calerum carbide... 0.32 0.05 24,000 430.00 
Silicon carbide.... 0.049 0.08 16,000 490.00 
Electric cast iron. 0.046 0.07 12,000 290.00 


rials which have a place in the present 
war. The plant may be operated ad- 
vantageously after the war for the 
production of numerous items which 
will have a definite place in the peace- 
time economy of Brazil. Most of these 
products would be of a type difficult to 
import and could be best made locally 
in Brazil. Because of the above con- 
ditions, the operation of the proposed 
electric furnace plant, either initially 
or ultimately, would not involve seri- 
ous competition to American manufac- 
turers. 

Raw Materials—-A preliminary study 
of raw materials now available in 
Brazil indicates that the basie ma- 
terials necessary for the production 
of ferromanganese, ferrosilicon, ferro- 
chrome and ferrotungsten are avail- 
able and apparently in more than suf- 
ficient quantities to justify the initial 
installation. Iron ore, manganese ore 
and high grade silica rock are avail- 
able in practically unlimited quantities 
in the state of Minas Geraes close to 
the suggested site of the plant. Lime- 
stone required to slag the silica (when 
making ferromanganese) is present in 
abundant quantities in Minas Geraes, 
at Carandahy, Lagoa, Ceraruama and 
near Cabofrio. 

Fluorspar for fluxing is probably not 
available in large quantities. However, 
it is possible to smelt ferro-alloys with- 
vut fluorspar, using cheap alkali salts 
as fluxes. These are available in ample 
quantities at Cabofrio. 

Some form of carbon is required as a 
reducing agent. Coal or coke may be 
used but these are not readily avail- 
able in Brazil. Charcoal, however, is 
available in large quantities and is 
one of the finest reducing agents for 
manufacture of ferro-alloys. The base 
price per ton of charcoal in Brazil 


Suggested Ultimate Installation 


Hourly 
Power 
Con- 
sump- Approx. Daily 
No. tion Output 
Product Fur- kwh, ———~————. 
naces 
Ferromanganese 1 3,000 40,800 $2,440.00 
(80%) 
1 3,000 34,320 1,370.00 
) 
F ‘erroc hromium.. . 2 2,000 16,000 1,450.00 
(70°;) 
. 2 1,000 4,000 
\ 70°, 5,600.00 


( Saleem carbide. . ] 

Silicon carbide... 1 3, 

Electric cast iron. 1 1,000 12,000 720.00 
9 15,000 147,120 $14,060.00 


125-lb R-S Butterfly Valve, equipped 
with hydraulic cylinder for auto- 
matic operation, serves a triple pur- 
pose where a pump or battery of 
Pumps discharges into a common 
header. Prevents a synchronous- 
driven pump from grabbing all the 
load when the pump is started, 
prevents reverse flow through the 
pump and eliminates water ham- 
mer. 


BUTTERFLY VALVE 


e Protects Pumping Unit 
e Prevents Water Hammer 


For example, with 55 p.s.i. in the common header and a 2 lb. lift, a 
differential control, utilizing the hydraulic cylinder, would be set for 
approximately 56 lbs. The Butterfly Valve remains open as long as a 
greater differential than 56 lb. is maintained. 


In case of pump or power failure, the flow through the pump reverses. 
The natural tendency of an R-S Valve is to close itself under a pressure 
drop. The differential now drops below 56 lbs. and the cylinder closes 
the valve wedge-tight. It will remain closed until the pressure differ- 
ential is regained. When this takes place, the valve opens gradually 
and normal pumping operations are resumed. 


Closing of the valve causes no water hammer since the valve can 
not move any faster than the bleeding of the cylinder discharge permits. 


Declutching unit with self-locking hand 
wheel control also available. Sizes to 84- 
inches and presures to 600 lbs. 


R-S Butterfly Valves provide simplified 
regulation and wedge-tight shut-off of 
volume and pressure. 


R-S PRODUCTS CORPORATION 


4523 Germantown Ave. Philadelphia, Pa. 


Write for ye No. 10-B 
and detailed information. 


RS 
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WHAT HAPPENS 


HE DIAGRAM shows the structure of Furfural, 
a heterocyclic aldehyde useful in a variety of ways 
due to its unique characteristics. 

For example, one of the major uses of Furfural in- 
volves reactions with a number of materials to form 
resins with highly desirable properties. These reac- 
tions take place with phenol, acetone, aniline, urea and 
a number of other materials. Furfural resins are eco- 
nomical to make and have excellent moisture resist- 
ance, electrical properties, and mechanical strength. 

When used as a solvent for resins, dyes and pre- 
servatives, Furfural acts as an aid to penetration and 
wetting. In the resinoid bonded grinding wheel indus- 


Ye try it has no peer and practically all wheel manufac- , 
turers use Furfural in their production. 
Furfural is an aldehyde and exhibits the genera! 
FURFURAL properties of this class of compounds. It arg re- 
FURFURYL ALCOHOL duced to alcohols, and oxidized to acids. When treated 
with strong caustic, it undergoes the Cannizzero reac- 
TETRAHYDROFURFURYL = tion, forming Furfuryl Alcohol and Sodium Furoate. 
ALCOHOL = The latter can be used to make Furoic Acid. 


HYDROFURAMIDE Other applications involve its use as a selective 
solvent in the refining of lubricating oil, diesel fuel, 
and crude wood rosin. 


Typical properties of the commercial product are: 


Write for this Boiling point..... 157-167°C.(99%) 
Free Booklet Flash point (open cup)........... .......... 56°C. 
Surface tension (dynes/cm) 


Viscosity at 38°C. (centipoises) 
Investigate the possibilities of using Furfural today. 
It will pay dividends. 


The Quaker Oats @mpany 
TECHNICAL DIVISION 5-9 CHICAGO, ILLINOIS 


L= FURFURYL ALCOHOL - HYDROFURAMIDE 
TETRAHYDROFURFURYL ALCOHOL... 
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amounts to about $7.50 or about 25 
pereent the price in the United States. 

Chrome ore is available in several 
localities in Minas Geraes, with larger 
developments in Bahia to the north. 
It is reported that water transporta- 
tion is available for chrome ore (San 
Francisco River). The known deposits 
of chrome ore relatively close to the 
proposed plant site have not yet been 
fully explored so that initial eperations 
should be based on the assumption 
that chrome ore will be brought in from 
Bahia. 

Tungsten ore has not yet been lo- 
cated in quantities in Minas Geraes but 
is already in production south of Rio. 
It is now being shipped out of Brazil 
and the proposed operation would save 
on freight shipments by permitting the 
transport of a finished product, ferro- 
tungsten. Since tungsten ore commands 
a relatively high price, the cost of 
transportation is a negligible percen- 
tage of the selling price. 

Labor and Power—Labor rates in 
Brazil are extremely low, based on 
comparisons with those of the United 
States. A day rate of 25 cents would 
represent an average for ordinary labor. 
Skilled supervision rates range from 
$0.60-1.00 per day. 

Electric power from the Parauna 
Falls plant is now being sold at about 
0.4 cents per kw.hr. in small quantities. 
Large blocks bring a lower rate. For 
the operation of the electric furnace 
plant in question, a substantially lower 
rate could undoubtedly be obtained. 

Electric Cast Iron—Equipment which 
would be installed in the proposed 
Brazilian plant could be utilized for 
electric melting of iron or steel, or 
reduction of iron ore to cast iron. 
Ferro-silicon would then be added to 
the melted iron. The result would be a 
controlled grade of cast iron which 
would have a large market in Brazil in 
view of the present scarcity of this 
product. This is suggested as an item 
to be considered in the ultimate plant 
layout. 

Capital Investment—lIt is estimated 
that the initial plant installation 
would represent an _ investment of 
around $650,000 including buildings, 
bins, auxiliary equipment erected plus 
the furnace equipment specified. It is 
estimated that the cost of the addi- 
tional ultimate installation based on 
present prices would amount to around 
$1,422,000. This would make the esti- 
mated total investment required around 
$2,064,000 based on present prices. 


W. A. Darrah, president, Continental 
Industrial Engineers, Inc., Chicago, IIL. 
before the Electrochemical Society, Nash- 


ville, Tenn., April 15-18, 1942. 


FATIGUE TESTING OF ZINC-BASE 
ALLOY DIE CASTINGS 


FATIGUE TESTS were conducted on die- 
east specimens of several zinc-base 
die-casting alloys to satisfy the oc- 
casional demands for these values. The 
work described was carried out over a 
period of eight years by the Research 
Division of the New Jersey Zine Co. 
(of Pa.). 
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Specimens were subjected to three 


aging conditions 
months at room temperature; 


before testing: 


6 hr. 


6 


in 


95 deg. C. dry air; and 5 days in 95 
deg. C. steam. 

Testing was done at 25+1 deg. C. 
at a speed of 1600 cycles per min. in a 
flexure-type machine. The majority of 


specimens were 0.25 in. 
few were 0.125 in. 


thick. 


thick but a 
The results 


were checked superficially by rotating 


cantilever-beam 


tests. 


The endurance 


limit was arbitrarily chosen as the 
greatest stress not causing failure at 
100,000,000 cycles. Each point on the 
S-N curve was the first failure in a 
20-specimen test at the same stress. 
Since 20 specimens were tested under 
each set of conditions and since the 
endurance limits were derived from the 
first failure in each test group (that is, 
the poorest specimen of the 20 tested), 
the above figures are conservative and 
a safety factor .of 1.20 to 1.30 should 
be adequate for engineering calcula- 
tions. 


Endurance Limit, 


Ib. per sq. in. 
Treatment Zamak-2 Zamak-3| Zamak-5 
at room tem- 
8,500 | 6,875 8,178" 
Annealed % hr. in dry air at 
8,000 | 6,500 
Exposed in 95 
6,200 | 5,950 | 5,700 
Tensile Strength 
52,100 | 41,000 | 47,600 


Extrapolated value. 


Above data were checked with a 
small number of flexure fatigue tests 


on 


0.125-in. 


thick specimens. 


These 


failed to indicate any significant effect 


due to differences in 


specimen 


size. 


The few rotating-beam tests indicated 
only that the flexure fatigue data were 
on the conservative side. 


E. H. Kelton, Research Div., 
Zine Co. 
before the 


sey 


(of Pa.), Palmerton, 


New Jer- 


Pa., 


45th annual meeting of the 


American Society for Testing Materials 
Atlantic City, N. J., June 22-26, 1942 


FERTILIZER BY FUSION OF ROCK 
PHOSPHATE WITH OLIVINE 


IT was FounD that by fusion of a mix- 
ture of rock phosphate, magnesia, 
silica with subsequent rapid cooling of 
the melt, it is possible to make a prod- 
uct which has a high proportion of its 


Ps 
monium 
mineral 
abundance 


conten 


a suitable 
magnesia a 
process. 
Fusion of a mixture of 1 lb. of rock 
phosphate and 0.46 lb. of olivine yielded 
a product containing 22.8 percent total 


P.O, 


and 21.4 


nitrate solution. 
magnesium silicate found 


t soluble in 


and economical source 


and 


citrated am- 
Olivine, 


a 
in 


in the Tennessee Valley, is 


of 


nd silica for the fusion 


percent soluble 


P.O,. 


From 25-33 percent of the fluorine in 
rock phosphate was volatilized in 
Plant growth tests indi- 
cated that the product was practically 


the 
the 


as effective a source of P.O, 


process. 


phosphate. 
Because of the cheapness of the raw 
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VARIABLE SPEED TRANSMISSION 
for infinite speed control over 
wide range—2:1 through 16:1. 
Fractional to 87 h.p. 


VARI-SPEED MOTOR PULLEY 
for application to shaft exten- 
sion of any standard constant 
speed motor; 3:1 range. To 
15 h.p. 


MOTODRIVE—combines motor, 
variable speed drive and gear 
reducer (if needed). To 10 h.p.; 
speed range 2:1 through 6:1. 


Accurate 
Variable 


VACUUM FILTER ANY 
DESIRED AGITATING SPEED 


@ Morse Automatic Vacuum Filters— 
shown above in operation in a large sugar 
beet factory—are equipped with an agitator 
which oscillates at a predetermined speed. 
The Reeves Motodrive with which these 
filters are equipped permits this oscillat- 
ing speed to be changed at any time to 
meet different filtering and dewatering 
problems. Speed changes are quickly and 
accurately made without stopping oper- 
ation of filter. This is but one of many 
types of processing machines on which 
Reeves Variable Speed Control is helping 
to give dependably uniform performance 
and increased output at lowest cost per 
unit of material handled. REEveEs variable 
speed units are standardly supplied on 
1440 different makes of machines—and 
are easily and inexpensively applied to 
machines in service. Catalog-Manual CMG- 
419 will be sent on request. 


REEVES PULLEY COMPANY, Columbus, Indiana 


REEVES 


SPEED CONTROL 


Any Speed on Any Machine Any Time 
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move chemicals witha 
PNEUMATIC CONVEYOR 


For over a quarter of a century DRACCO Pneumatic Con- 
veyors have been used in Chemical Plants, in the very 
largest and the smaller ones too, for moving Chemicals 
from receiving point to storage and from storage to point 
of operation. In hundreds of plants the DRACCO way is 
considered the BEST way of moving Chemicals. One rea- 
son is that they do an efficient job at a MINIMUM cost 
of operation. An important feature is their FLEXIBILITY 
which enables us to make installations under almost every 
conceivable condition. 


For Further Information write 


DRACCO CORPORATION 


4071 E. 116th St., Cleveland, Ohio © New York Office, 130 W. 42nd St. 


|| PNEUMATIC CONVEYORS DUST COLLECTORS | 


| 


| 


materials and the simplicity of the 
processing required, it is expected that 
the product can be made more cheaply 
per unit of P,O, than other phosphatic 
fertilizers. The magnesium content of 
the product should prove advantageous 
for many fertilizer applications. 

J. H. Walthall and G. L. Bridger, Ten- 
nessee Valley Authority, Wilson Dam, 


Ala., before the American Chemical 
Society, Buffalo, N. Y., Sept. 7-11, 1942. 


PREPARATION OF SULPHONATED 
PEANUT OIL 


WoRkK WAS INITIATED in 1940 by the 
Georgia State Experiment Station to 
discover why more peanut oil did not 
lind an outlet as a raw material for 
sulphonation. Only 13 tons were sul- 
phonated during the quarter ending 
March, 1940. 

Laboratory experiments show that 
peanut oil is relatively easy to sul- 
phonate. Agents employed were sul- 
phuric acid, fuming sulphuric acid and 
chlorosulphonie acid. By careful sul- 
phonation, washing and neutralization 
a soluble oil can be produced. 

Sulphonated peanut oil shows a ten- 
dency to cloud on standing due to the 
separation of saturated fatty acids. 
Some users of sulphonated oils con- 
sider this a disadvantage, but others 
do not. A more serious preblem is that 
of the formation of odors either in 
storage or after application to textiles. 
The problem of odors during storage 
may be met by use of a well-defined 
deodorized oil. The development of 
odors after application to textiles is 
serious, but work of promise is being 
done on inhibitors to meet this particu- 
lar problem. 

Of particular interest was the be- 
havior of an oil prepared from peanut 
oil that had been fractionated by use of 
solvents and cooling. This process re- 
moved a larger amount of saturated 
fatty acids and the product produced 
by sulphonation showed no tendency to 
cloud or separate on standing. Mix- 
tures of peanut and other oils were 
sulphonated; 25 percent castor and 75 
percent peanut oi] gave an excellent 
product. 

Sulphonated peanut oil is an excel- 
lent softener for textiles and gives a 
“soft hand”. It may be used in sham- 
poos, as a pine oil emulsifier, and in 
many other mixtures where sul- 
phonated oil is demanded. 


J. B. Gallent, Georgia State Experi- 
ment Station, Experiment, Ga. before 


| the American Chemical Society, Mem- 


phis, Tenn., April 20-24, 1942. 


SOUTHWESTERN CHEMURGIC PROGRESS 


Most STRIKING progress in chemurgic 


activities in the southwest is being 
made in the field of substitute vege- 
table oils for those which no longer can 
he imported from Asia and other con- 
tinents. These oils may serve as food 
or as rapid drying oils, aromatie and 
essential oils, medicinals or insecticides. 

It is estimated that there is a total 
of about 2,000,000 tung trees now grow- 
ing in Louisiana and Texas, most of 
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them planted in the last few years: 
5,000 acres of castor beans in various 
parts of Texas and Oklahoma; 100,000 
acres of soybeans in Louisiana, Texas 
and Oklahoma; 25,000 acres of winter 
flax along the Texas gulf coast; 5,000 
acres of safflower in Texas, New Mexico 
and Oklahoma; and a record acreage of 
5,000,000 acres of Spanish peanuts 
throughout the entire southwest. 

At Brownsville a castor oil extract- 
ing mill has been set up, after two 
years of difficulty, which is to crush 
the crops of beans maturing in south 
Texas at present. Last season, castor 
beans were raised on some 1,700 acres 
in Texas, but rainy weather failed to 
permit the plants to yield more than 
around 350 lb. of beans per acre. In 
dry seasons, yields of 1,200 lb. have 
been obtained under test. 


One of the expanding industries of | 


the Pineywoods areas is that of steam 
and destructive distillation of longleaf 
and slash pine stumps. Up to perhaps 
10 or 15 years these pine stumps be- 
come more valuable because the sun 
and air bring about chemical changes 
within the stumps, concentrating ma- 
terials such as rosin, turpentine and 


pine oil. In all the Gulf States there | 
are nearly 50,000,000 tons of pine | 


stumps, the U. S. Forest Service survey 
shows. The Naval Stores industry to- 
day is experiencing a boom, as drying 
oils, varnishes, and other chemicals are 
produced from 30 shredding and pro- 
cessing plants now in operation. 

At Laurel, Miss. is the plant where. 


under government supervision, white | 
sweet potatoes are made into starch 


with a stock feed as byproduct. At 
St. Francisville, La., there is a sweet 
potato stock feed plant which showed 
a good profit last year, processing 
mostly white yams. At Denton, Tex., 
near Dallas, is the Gilbert C. Wilson 
Laboratory, where sweet potatoes of 
the Puerto Rico variety are dehy- 
drated. The plant has a capacity of 
10 tons of yams a day. 

The South’s first pine newsprint 


paper mill at Lufkin in East Texas | 


has been in successful operation for 
two years and is now doubling its 
capacity from 50,000 tons of newsprint 
to 100,000 tons a year, at an invest- 


ment of $3,000,000 or a grand total | 


outlay of $9,000,000. 

Recent crops of Dalmatian sage in 
North Texas have sold for $1,200 a 
ton, and were grown at the rate of 
700 lb. of dried sage per acre. Sage 


seed has jumped from $5 to $150 per | 


lb. The Southwest is also growing 
spice crops other than sage, such as 
paprika, cayenne peppers, lavender, 
anise and other rare herbs formerly 
imported. 

Victor Schoffelmayer, _Agriculture- 
Science Editor, The Dallas News, Dallas, 


Tex., at the 8th annual Chemurgic Con- 
ference, Chicago, Tll.. March 26, 1942. 


COTTONSEED MEAL IN PHENOLIC 
PLASTICS 


COTTONSEED MEAL, a product of high 
protein content obtained from cotton- 


seed oil mills, has been used as a | 


eattle feed exclusively so far but may 


FORECAST: 


Some day you'll look 
up to this device. 


The patented, exclusive Kemp Industrial 


- Carburetor, the machine that provides 
‘ complete premixing of gas and air for 
complete combustion so that no second- 


ary air is entrained at the burner, is solv- 
ing problems and saving money in 
industrial chemistry. 

The Industrial Carburetor is putting fast, 
economical gas heat inside of solutions 


instead of outside of the pot, provides 


efficient heat safely where open flames 
can not be used, supplies fuel to the 
economical, fully automatic Kemp Inert 
Gas Producer. 


With the Industrial Carburetor, fuel sav- 
ings over other heating equipment are 
normally from 15 to 40 percent, frequently 


higher. For engineering details and 
assistance address The C. M. Kemp 
Manufacturing Co., 405 E. Oliver 
Street, Baltimore, Maryland. 


CHEMICAL & METALLURGICAL ENGINEERING e SEPTEMBER 1942 ¢ 


~ 


: 
4 " Sy 
| 
. 
i 
> i 
| 
‘ 
| 
| 
j 
| 
~ 
s—211 
nn 


MOVE MATERIAL 


| With "Mechanized" Handling on 
: Standard Conveyors 


Maintain your “Victory” production pace... install 
| Standard Conveyors to assure a smooth, uninter- 
‘ rupted flow of materials and parts through “mech- 
. anized handling” all along the production line— 
to avoid congestion in working areas—to release 

men for production work—to make better use of 

existing plant space. 


Write for Bulletin CM-9, “Conveyors by Standard” 
—shows all types of Standard power and gravity 
conveyors that will aid you to maintain and in- 
. crease the schedule of production in your plant. 


STANDARD CONVEYOR COMPANY 
General vast, Winn. 


+ 


Fac RST FOR 


4 
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find an industrial application in the 
manufacture of phenolic molding pow- 
ders. While cottonseed protein is very 
similar to soybean protein, it cannot 
be taken for granted that the results 
obtained with soybean meal would be 
applicable to cottonseed meal. Prac- 
tically all cottonseed meal has been 
subjected to a cooking process preced- 
ing and facilitating the recovery of 
cottonseed oil, contrary to soybean 
meal, which is available uncooked. It 
has been generally assumed that this 
cooking process severely damages the 
protein of cottonseed meal, Hence no 
research has been devoted to its indus- 
trial utilization. 

A molding compound consisting of 
equal parts of phenolic resin, cotton- 
seed hulls, and cottonseed meal, was 
developed at the Cotton Oil Laboratory 
of the Tennessee Agricultural Experi- 
ment Station. The economic advantage 
of such a compound lies in the fact 
that its raw material cost is 20 per- 
cent below that of a commercial phe- 
nolic molding powder. Results ob- 
tained are in close agreement with 
those obtained with soybean plastics. 
Hence, it is proved that the cooking 
of cottonseed meal should not be an 
impediment for its incorporation in 
plastic molding powders. 

Fritz Rosenthal, University of Ten- 
nessee Agricultural Experiment Station, 


before the American Chemical Society, 
Memphis, Tenn., April 20-24, 1942. 


AMERICAN TUNG OIL 


THE FiRsT successful tung plantings in 
this country were made in 1906, but 
for many years progress was slow. In 
1930 the U. S. Census of Agriculture 
showed a total of 350,793 tung trees 
and the Census of 1940 gives the total 
trees planted as of April 1940, as 12,- 
671,344, This is an increase of 35-fold 
in ten years. The distribution of 
plantings shown by this Census was: 
Mississippi, 74.8 percent; Louisiana, 
13.9 percent; Florida, 9.6 percent; Ala- 
bama, 0.8 percent; Georgia, 0.6 per- 
cent and Texas, 0.3 percent. Plant- 
ings as of April 1942 should approxi- 
mate 250,000 acres. 

America has imported as much as 
175,000,000 Ib. of tung oil from China 
in a single year, and the U. S. Depart- 
ment of Commerce has stated that our 
normal annual domestic consumption 
of tung oil amounts to 150,000,000 Ib. 
However, total imports for 1941 ap- 
proximated only 33,000,000 Ib., a little 
more than one-fifth of our normal re- 
quirements. The 1941 domestic crop 
of tung nuts should yield about 5,- 
000,000 Ib. of oil. 

As long ago as last summer, the 
government appreciated the necessity 
of conserving stocks of tung oil,: and 
it was placed on the list of critical 
materials by a priorities regulation 
issued August 27, 1941. Early in De- 
cember, dealers’ stocks of oil were 
frozen and only defense orders carry- 
ing priority ratings A-1 to A-10 could 
be filled. On January 8, 1942, the 
Office of Production Management issued 
a general preference order M-57 to 
cover tung oil. This order stated that 
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the Defense supplies Corp. would buy 
all existing stocks. Orders having A-2 
ratings could be filled as well as those 
for manufacture of can linings for 
human foods and for outside can coat- 
ings when essential for food process- 
ing and when health, sanitary or safety 
regulations specifically require tung 
oil. 

Research chemists are just beginning 
to realize the potentialities of the tung 
tree. There are indications of many 
interesting medicinal and chemical 
properties and preliminary studies 
have been made of the leaves, green 
nuts, pomace and hulls. All of these 
show promise. Some authorities claim 
that the meal may come to have a 
value greater than the oil. 

It has been estimated that the tung 
belt contains only about 736,000 acres 
of land suitable for growing the tree, 
so at present approximately 30 percent 
of all this suitable acreage is planted. 
Very few of these plantings have 
attained maturity, nor were all of 
them so well planned and managed 
that they will produce maximum crops. 


W. M. Smith. Jr., Technical Advisor, 
Reasor Tung Plantations, Inc., Chicago, 
Ill., before the 8th annual Chemurgic 
Conference, Chicago, Ill., March 27, 1942. 


PHOSPHATIC FERTILIZER AND IRON 
FROM FERROPHOSPHORUS 
FERROPHOSPHORUS is a byproduct of the 
reduction of rock phosphate by the elec- 
tric furnace method. A process has re- 
cently been developed for the conver- 
sion of ferrophosphorus into a_phos- 
phatie slag useful as a fertilizer and 
iron of high purity. The process con- 
sists of (1) heating a mixture of finely 
ground ferrophosphorus and finely 
ground limestone in a rotary kiln to 
obtain a partial oxidations of ferro- 
phosphorus and complete calcination of 
the limestone, and (2) melting the re- 
sultant kiln product in an _ electric 
furnace to obtain phosphatic slag and 
iron, 

When ferrophosphorus containing 20 
percent phosphorus and 8 percent sili- 
con was used, the phosphatic slag con- 
tained about 22 percent P,O,, of which 
95 percent was soluble in citrated am- 
monium nitrate solution. The iron con- 
tained 0.2 percent phosphorus and 
other impurities in similar propor- 
tions. The conditions required for op- 
eration of the process were determined 
in small-scale experiments and checked 
on a pilot plant scale. Plant growth 
tests with two soils indicated that the 
phosphatic slag was the equal of con- 
centrated superphosphate as a source 
of phosphorus for plants. 

G. L. Bridger and R. M. Neel, Tennes 
see Valley Authority.,.Wilson Dam, Ala., 


before the American Chemical Society, 
Buffalo, N. Y., Sept. 7-11, 1942. 


STATUS OF INSECTICIDES AND 
FUNGICIDES 


ALTHOUGH ARSENIC is one of the basic 
materials for ‘nsecticides, formerly 
nearly one-half of the arsenic used in 
this country was imported from Swed- 
en, Belgium and Japan. Last Septem- 
her the arsenic situation looked cri- 


DUSTLESS FINE GRINDING 
100 TO 325 MESH ... WITHOUT 
FANS OR COLLECTORS 


@ Williams 
Mill viewed from above. 
Note how the cover can ; 
be raised providing ac- Pi 
cess to the interior for iy 
repairs and adjustments. 


WILLIAMS 
INEXPENSIVE TO INSTALL... 
CHEAP TO OPERATE 


The Helix-Seal Mill grinds extremely fine without the 
aid of outside separation. This is largely due to the 
long grinding surface, adjustable grinding parts and 
high speed of the hammers. Due to the screw feeder 
which acts both as a feeder and seal, sealing the in- 
take opening against the in-rush of air, no air is 
sucked into the machine and consequently there is no 
resulting dust carrying draft expelled from the dis ™ 
charge. Built in nine standard sizes, capacities 200 re 
pounds per hour and up. % 


THE WILLIAMS PATENT CRUSHER & PULVERIZER CO. : 


2706 North Ninth St. St. Louis, Mo. 


Sales Agencies Include 


Chicago New York Oakland, Calif. 
37 W. Van Buren St. 15 Park Row 1629 Telegraph Ave. 


OLOEST ANDO LARGEST BUILDERS OF HAMMERMILLS IN THE WORLD 


by PATENT CRUSHERS GRINDERS SHREDDERS 
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WORKS FOR 


Artisan’s complete facilities for 
fabricating equipment for the 
Chemical Process Industries are 
working day and night to meet war- 
time requirements. Artisan is proud 
of the ésprit de corps of its workmen, 
engineers, and administrative staff 
that makes possible this service to 
the nation in wartime. 


H I tube tor — all welded 
orizontal tu all welde ARTISAN DESIGNS AND BUILDS 
SPECIAL EQUIPMENT FOR THE CHEMICAL PROCESS INDUSTRIES 


Artisan invilgs your inquiries 
when in need of equipment built 
to a special design from any of the 
following metals or alloys: Alumi- 
num, Copper, Everdur, Lead, 
Monel, Nickel, Inconel, 
Steel, Stainless Steel, 
Clad Steels, and Hastel- 
loy. Experienced Arti- 
san engineers are quali- 
fied to work on special 
problems in coopera- 
tion with your plant 
engineers and execu- 
tives on a confidential 
basis. 


Large continuous vecuum solvent recovery stil] 


For Victory over your difficulties Q 
in design and fabrication . . 


METAL PRODUCTS 


West Street at Sullivan Square ...... Boston, Mass. 


tical. The stock-piles at the smelters 
had been used up and users became 
dependent upon day-to-day production. 
Depletion of the reserves was attri- 
buted to the tremendous insecticide de- 
mand and increased consumption in 
unexpected places. 

The War Department withdrew a 
considerable amount as a stock-pile for 
manufacture of poison gas for the 
Chemical Warfare Division. Millions 
of yards of khaki cloth required for 
uniforms, blankets, ete., call for ar- 
senie acid, the principal ingredient in 
making the khaki dye. The glass in- 
dustry began consuming more arsenic 
because of shortages of other more 
favorable ingredients. Arsenical weed 
killers found a larger market because 
of the shortage of chlorates used for 
the same purpose. The State Depart- 
ment encouraged export of arsenicals 
to South America to solidify our posi- 
tion with those countries which had 
been buying considerable quantities of 
insecticides from Japan, Germany and 
other countries. All these factors cre- 
ated a temporary shortage, putting the 
manufacturers of insecticides behind in 
their production schedule, so that this 


| season is going to see a rather tight 


situation. The insecticide industries 


| contributed by restricting the use of 


arsenicals as much as possible to cus- 
tomers who need it most. 

Rotenone is another item that will 
he increasingly short. During the cal- 
endar year of 1941, 84 million lb. of 
rotenone, on the basis of 5 percent root, 
was imported to this country. Rough- 
ly 60 percent came from the Far East, 
from Java, Singapore and Manila. 


| South America produced about 40 per- 


cent of the rotenone requirements and 
this can be increased possibly another 
20 percent. Fortunately, this year a 
large percentage of the season’s require- 
ment had already been imported. Next 


| vear the situation will be critical. 


Practically all of the pyrethrum sup- 
plies for this country came from the 
Kenya Province of British East Africa. 
As far back as last summer, it was 
reliably calculated that the 1942 sup- 
ply of pyrethrum had already been 
arranged for and imported to this 
country. Considerably more pyrethrum 
can be produced in Kenya, but it is a 
matter of available ship-bottoms to 
bring it over. The commercial use of 


| pyrethrum will very likely show con- 


siderable increase if the sealanes from 
Kenya can be kept open. 

There are several new organic in- 
secticides produced from plants grown 
in Jamaica, Mexico and domestically. 


| While they may not be as good as 


rotenone, pyrethrum or nicotine, they 
can be substituted in large volume in 
certain specialized spraying. In addi- 
tion, there are several inorganic mate- 
rials which show promise or are al- 
ready accepted as having proved effect- 
iveness. Some of these synthetics can 
be used alone. Others serve to in- 


| erease the effectiveness of rotenone. 


James R. Hile, Insecticide Department, 
Acme White Lead & Color Works, De- 
troit, Mich., at the 8th annual Chemurgic 
Conference, Chicago, Ill., March 27, 1942. 
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MAKING ACTIVATED CHARCOAL 
FOR GAS MASKS 


WHEN THE Germans decided to intro- 
duce chemical warfare during World 
War I, they had some knowledge of the 
properties of activated charcoal. Their 
first activated charcoal was made by 
soaking blocks of ordinary wood in 
ZnCl,, carbonizing in contact with a 
small amount of air and heating the 
charcoal to a relatively high tempera- 
ture out of contact with air to distill 
out the ZnCl.,. 

Another process, developed by an 
Austrian, involved producing ordinary 
charcoal in granular form, treating 
with steam and air under conditions 
approximating those used in the water- 
gas reaction, The residue had a much 
greater absorptive power for gases than 
other types of charcoal. In the United 
States the steam and air activation 
process was used exclusively during 
World War I. It was found that coco- 
nut shells, cohune nutshells, black wal- 
nut shells, peach pits, apricot seeds 
and some high quality, semi-anthracite 
coal could be used as raw materials. 

Gradually, due to the availability of 
coconut shells and the difficulty of 
producing charcoal from other sources, 
these shells became the only raw ma- 
terial used in the United States. Al- 
most all of the coconut shells had to 
be imported. 

About 1928 the problem of produc- 
ing charcoal from domestic raw ma- 
terials was undertaken in earnest in 
this country. It was shown that ac- 
tivated charcoal suitable for use in 
gas masks must be able to absorb its 
own weight of gas from air containing 
a high concentration of the gas at ordi- 
nary temperatures. In order to keep 
the size of the canister reasonable, it 
was decided that an apparent density 
of ordinary granules of at least 0.4 
that of water should be obtained. A 
satisfactory charcoal would have to be 
hard and tough enough to resist shat- 
tering. 

There are now three methods by 
which this hard, dense, highly activated 
chareoal can be obtained: the briquet- 
ting process, carbonizing under pres- 
sure, and the zine chloride process. 

High quality coal can be reduced 
to low-temperature coke and then 
treated with air just below the igni- 
tion temperature. This gives a partial 
activation. Ordinary hard wood char- 
coal and the low-temperature oxidized 
cokes are ground to pass a 200-mesh 
sereen, mixed with high-melting pitch, 
heated in the dry powder state and 
forced through extrusion dies by means 
of a suitable press. The extruded ma- 
terial, in the form of spaghetti-like 
strings, is passed through low-tempera- 
ture carbonizing, high-temperature car- 
bonizing, air activation and steam ac- 
tivation steps to produce a fine grade 
of gas mask charcoal. While this proc- 
ess involves numerous steps, the raw 
materials are available in unlimited 
quantities at comparatively low prices. 

In many areas, especially the Pacific 
Northwest and the South, there are 
enormous quantities of sawdust that 


Get this valuable NEW BOOK 


REE! 


RITE TODAY for this profusely illus- 

trated, informative new book on Pen- 
chlor Acid-Proof Cement —the quick- 
setting cement widely used and endorsed 
by leading industries for rapid construc- 
tion, trouble-free service and long life 
under severe operating conditions. This 


useful new book contains: 


Many instructive diagrams and illustrations of 
a wide variety of installations . . . How this acid- 
proof cement saves time and labor .. .com- 
prehensive data on its chemical, physical and 
electrical properties ... Types of construction 
where applicable . .. Procedure before applying 
Preparation of mortar... Use in repair work 
..- How available ... Other Pennsalt silicate and 
resin cements. 


Mail the coupon now for your FREE copy! 


1000 WIDENER BUILDING + PHILADELPHIA 
NEW YORK e CHICAGO « ST. LOUIS @ PITTSBURGH © WYANDOTTE ¢ TACOMA 
PENNSYLVANIA SALT MANUFACTURING COMPANY 
Dept. CME, 1000 Widener Bldg., Philadelphia, Pa. 


| would like to have a free copy of your new booklet No. 6 on Penchlor 
Acid-Proof Cement. 


NAME 


COMPANY 


ADDRESS 
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GRINDING 
MILLS 


WE BUILD 


JAW CRUSHERS 
GYRATORY CRUSHERS 
REDUCTION CRUSHERS 

CRUSHING ROLLS 

GRINDING MILLS 

BALL MILLS 
TUBE MILLS 
ROD MILLS 
GRIZZLEY'S 
FEEDERS 
CLASSIFIERS 
SAMPLERS 


CRUCIBLES 
FOREHEARTHS 
CONVERTERS 
CASTING MACHINES 
ACCESSORIES 
COMPLETE MILLING 
AND SMELTING 
PLANTS 
ROTARY KILNS 
ROTARY COOLERS 
ROTARY DRYERS 


% What particular kind of grinding mill does your 
process need,—ball mill, tube mill, rod mill or com- 
partment mill? Or perhaps it is a highly specialized 
design for some brand new development. You need 
look no further than this advertisement—TRAYLOR 
builds ‘em all, exactly the way you- want ‘em, to 
work to your precise specifications, and deliver the 
full or greater ip nr | you demand, at a lower 
unit cost than you ever heard of. 


% A lot of claiming? Not at all,—just routine, As 
a matter of fact, we've been serving the chemical 
and process industries in that way for many years— 
were able to do so because we have always taken 
infinite pains to know what plant engineers need. 
If you'd like to be convinced, have our representa- 
tive call. You'll know instantly that he has all of the 
answers. Meanwhile, . . . 


SEND FOR BULLETIN 2103 


RAYLOR 


ENGINEERING & MANUFACTURING CO. 
MAIN OFFICE AND WORKS — ALLENTOWN, PENNA..U.SA 


NEW YORK CITY 
3416 Empire State Bidg 
101 W 


8. C. EQUIPMENT CO., LTD 
551 Howe St., Vancouver B. C 


SALT LAKE CITY 
est Second South St 


CHICAGO SPOKANE 
2051 One La Salle St., Bldg. South 2707 Rhyolite Road 
LOS ANGELES 
919 Chester Williams Bidg. 
MANILA MACH. & SUPPLY CO., INC. 
Manila & Baguio, P. I. 


Export Department—104 Pear! St., New York City, Foreign Sales Agencies: London, Lima, Sao Paulo, Rio de Janeiro, 
Buenos Aires, Santiago, Valparaiso, Ourto, Antofagasta, San Juan, P. R. 
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ean be run through a suitable ham- 
mermill and compressed into logs. 
These can be carbonized under pressure 
to produce a charcoal having the dens- 
ity of ordinary coal and the ease of 
activation of wood charcoal. Once the 
logs are formed and converted into 
dense charcoal, the procedure for con- 
verting this into activated carbon is 
essentially the same as in activating 
the briquetted material. 

In view of the success of the Ger- 
mans in making activated charcoal by 
the ZnCl, method, it was natural that 
this country should also develop the 
process on a production basis to make 
a product equal in quality to that pro- 
duced by the other two methods. 

Just a few months ago, coconut shells 
were regarded as one of the most im- 
portant strategic materials which we 
would have to import from the East 
Indies in large quantities. However, 
due to the developments just described, 
this country is now able to make char- 
coal of excellent quality at a reason- 
able price from a variety of domestic 
raw materials available in unlimited 
quantities. 


Maurice E. Barker, Chemical War- 
fare Service, U. S. Army, at the College 
of William and Mary, Williamsburg, 
Va., Feb. 4, 1942. 


IRON REMOVAL FROM WATER BY 
CARBONACEOUS ION EXCHANGERS 

IT REQUIRES LEssS than 1.0 p.p.m. of 
iron present in water to stain house- 
hold bathroom fixtures and _ kitchen 
sinks. The modern municipal water 
treatment plant aims therefore to re- 
duce the iron present in the supply to 
the consumers to a concentration of 
0.1-0.2 p.p.m. 

The Zeolite method of water soften- 
ing has long been recognized as the 
satisfactory method of domestic water 
softening. A series of tests made with 
carbonaceous exchangers revealed that 
these had considerable ability for the 
removal of iron by means of physical 
adsorption. Other tests disclosed that 
the adsorbed iron could be released 
from the carbonaceous exchanger by 
regeneration by either sodium chloride, 
calcium chloride or magnesium chlor- 
ide. Common salt proved to be the 
most effective regenerant. 

In the removal of iron from pure 
solutions, the capacity of the exchang- 
er for iron removal is as great as it is 
for hardness removal. Concentrations 
of 50 p.p.m. are removed as readily as 
those of 5 p.p.m. In treating public 
water supplies the presence of the hard- 
ness-forming constituents, calcium and 
magnesium, as well as the concentra- 
tion of iron present in solution influ- 
ences the results obtained from a capa- 
city viewpoint. 

The carbonaceous type of “zeolite” 
will also remove iron and hardness 
simultaneously from public water sup- 
plies. In the domestic field, a smal! 
water softener filled with this type of 
product offers a complete solution to 
this recognized problem. If hardness 
removal is not demanded, each cu.ft. 
of exchanger housed in a properly de- 
signed tank will deliver as much as 
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4,000 gal. of iron-free water in treating 
a supply having an initial iron content 
of 5 p.p.m. 


F. K. Lindsay, National Aluminate 
Corp., Chicago, Lll:, before the American 
Chemical Society, Memphis, Tenn., April 
20-24, 1942. 


CHEMICAL ENGINEERING ASPECTS OF 
MATERIALS OF CONSTRUCTION FOR CEN- 
TRIFUGAL FANS 


AVAILABLE DATA on chemical engineer- 
ing aspects of fan design ana mainte- 
nance are few and of a general nature. 
There is a definite need for such data 
and as productions are increased and 
as shortages of materials of construc- 
tion develop, this need will become 
more evident. 

When the chemical engineer handles 
non-corrosive or non-erosive gases, his 
problem is no different from that of the 
ventilating engineer. However, when 
corrosive or erosive gases are handled, 
the chemical engineer has to add 
maintenance and tepairs to his eco- 
nomic balance. These frequently be- 
come the most important item. Ma- 
terials such as stainless steel, lead at 
low temperature, aluminum, ceramics, 
etc., have properties which allow their 
direct use in place of steel. Others 
such as rubber, lacquers, baked coat- 
ings, and lead at elevated temperatures, 
must have a support of stronger ma- 
terial. In general, the latter group gives 
the most trouble in practice and there- 
fore it is preferable, wherever possible, 
to use homogeneous materials rather 
than coated steel. 

Most difficulties center around the 
centrifugal force exerted in the fan. 


Since the size of fan for a given service | 


usually varies as the allowable speed 
at which it can operate, the effort to 
produce fans of lower capital cost 
often is halted by increased repair and 
maintenance resulting from the higher 
speeds. The attack on this problem of 
lowering capital costs without increas- 
ing repairs can take two forms: (1) 


resistance of the material ‘to stresses | 


can be increased, or (2) the fan can 
be designed to decreased stresses or, 
what is usually synonymous, centrifugal 
forces. 

Coated Steel Impellers—A good coat- 
ing should be impervious to the cor- 
roding material and should have suffi- 
cient adhesive strength so that it is not 
pulled off by stresses caused by opera- 
tion of the fan. Frequently the applica- 
tion of material as several layers or 
the burnishing of the surface will solve 
the first problem. In other instances 
it can be shown that the layer was 
originally impervious, but excessive 
erosion by materials in the gases caused 
failure. Where failure is due to a poor 
bond, the only solution is usually to 
try other methods of bonding. In some 
cases the technique of the man doing 
the work is highly important. With 
some materials it is possible to drill 
the steel support and fill the holes with 
the coating material so that a good 
part of the surface is not a bond but 
is homogeneous. 

The case of a fan in chamber H,SO, 


PROBE H 31 


SIGNAL 


ELECTRONIC CONTROL P25N 


SENSITIVITY 
ADJUSTMENT 


‘ 


—& Indicates Electronically changes in Liquid Concentrations. 
= Does away with the necessity of Laboratory “sample batch” testing. 


- Can be used wherever the Liquids in mixture have any degree of 
conductivity. 


PHOTOSWITCH Concentrate Controls actually “feel” any changes in 
the concentration — and energize or de-energize pump control relays as 
these changes occur. Probe rods are permanently located in the tank or 
vat, or can be rigged up for manual immersion — are available in brass, 
stainless steel and various non-corrosive coatings for use in corrosive mix- 
tures. Once the setting for the desired concentration has been made, these 
probes ‘‘feel” any changes in the resistance or conductivity of the liquids 
in mixture and operate signal lights or start and stop pumps. as desired. 
Thus, chemical and other liquid concentrations are accurately controlled 
right in the tank or vat — without need of ‘“‘sample batch”’ testing. 


NO MATTER WHAT YOUR CONTROL PROBLEM MAY BE... liguid concen- 
tration control, single level indication and control, on and off pump control at two 
levels, or boiler feed water control — there is a PHOTOSWITCH electronic (no 
float) Control System available for immediate installation that will give you 
better, more economical, trouble-free and safe* results. Write today for complete 
specifications covering your control problems. 


*Photoswitch Level Controls operate SAFELY with all combustible liquids and 
powders ... have no floats — no moving parts. 


S)PHOTOSWITCH INCORPORATED 


<p PHOTO-ELECTRIC & ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 


Main Ofice: CAMBRIDGE, MASS. District Offices IN ALL PRINCIPAL CITIES 
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KIPPING all fruit cups and 

fancy desserts it is a fact im- 
portant to industry that Quimby 
pumps bananas. In relation to av- 
erage industrial, process and chem- INSTANC F 
ical pumping problems this may 
not seem particularly significant but it 
will serve to remind you that Quimby business. We have been working 


Pumps have virtually unlimited appli- the business of profitable liquid 
cation. transfer for half a century. Extremes 


of temperature, viscosity and physical 
If you prefer to have bananas delivered or chemical characteristics are an old 
by your grocer that is your business, story to our engineers. You will find 
but if you have a pumping problem their recommendations worth serious 
involving unusual specifications that is consideration. 


THE BEST PUMP FOR THE JOB 
IS THE MOST ECONOMICAL PUMP TO USE 


QUIMBY PUMP COMPANY, INC. 
351 Thomas St., Newark, N. J. 


service can be cited. A lead-covered 
steel fan had given poor service. After 
a few months of operation, failure had 
taken place and large pieces of lead 
were being stripped from the steel base 
by centrifugal action. Examination 
indicated that corrosion of the steel 
was lifting the lead so that centrifugal 
forces were overcoming the strength of 
the bond and were peeling the lead off 
the steel base. The base was drilled 
with numerous small holes and the lead 
was applied so as to fill both the holes 
and to get a good surface bond with 
the steel. Failure still occurred but 
stripping of lead from the steel ceased. 
It was then shown that cracking of the 
lead at the hub allowed corrosion to 
take place on the steel. Since any shaft 
tends to bend slightly due to the weight 
on it and is under alternate compres- 
sion and tension, it was decided that 
cold working was the cause of the 
cracking. The shaft was made larger 
and stronger. This stopped the failure 
at the shaft and gave increased life. 
Failure was then encountered at the 
point on the blades just opposite the 
wall of the inlet flue. An examination 
indicated that excess erosion was tak- 
ing place. This was traced to the action 
of large particles of acid which 
travelled along the walls of the inlet 
flue and were whipped off across the 
blade. This acid was eliminated and 
increased life was again obtained. The 
next failure’ occurred at the tip and 
was traced to erosion by acid spray 
carried in the gas. Building up the 
lead on the tip increased the life still 
more. 

Instead of attempting to improve the 
design, it is sometimes possible to do 
as well by changing materials of con- 
struction in such a way as to sacrifice 
corrosion resistance but to improve the 
physical properties. In one case where 
a gas saturated with water vapor and 
containing SO, and H,SO, mists was 
being handled at about 195 deg. F., 
the coating material was successively 
sprayed with lead, homogenized lead, 
soft rubber, hard rubber and neoprene. 
Impeller life was increased from a 


| month to well over a year. 


It is well to examine the change in 
design which is necessary when chang- 
ing the material of construction. The 
ease of a multi-blade fan operating at 
200 deg. F. on wet gases containing a 
small amount of dust can be cited. 
The impeller, which was made of 
glyptal resin-coated steel, failed after 
one year due to corrosion. It was de 
cided to go to a stainless steel impeller, 
even though initial cost was higher. 
The next failure occurred after six 
months. Corrosion was negligible, but 
in attempting to keep the cost low, the 
blades had been made of lighter gage 
material and dust in the gas which 
formed a coating on the impeller now 
caused unbalance and strain. Mechan- 
ical failure resulted. 

Homogeneous Impellers—When using 
non-standard material for impeller 
construction, it is well to con 
sider physical properties of the ma 
terial and their relation to stresses 
which will be encountered. Principa! 
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stresses in a fan impeller are the 
radial and hoop stresses due to centrif- 
ugal force and the normal stresses near 
the shaft due to torque and bending 
action. The former are likely to result 
in failure due to creep and exceeding 
the tensile strength. 

Published properties frequently differ 
from those at operating conditions. A 
case in point is the use of antimony 
lead versus chemical lead. At ordinary 
temperatures the first is to be preferred, 
but at temperatures greater than 120 
deg. C. soft lead would be preferable. 


Carl V. Herrman, chemical engineer, 
E. I. du Pont de Nemours & Co., Wil- 
mington, Del., before the American In- 
stitute of Chemical Engineers, Boston, 
Mass., May 11-13, 1942. 


Inherent Hazards of Industrial Chemicals 


Toxicity 
Material 


Dermatitis 


Fire 
Explosion 


Aluminum dust......... zis 
Ammonium perchlorate. . x 


acetate........... 
Amy] alcohol (A) 


Anhydrous ammonia... . 


Barium chlorate........ 

Barium peroxide........ x/x 
ee 

Bensol (benzene).......| x | x | x = 
Bleaching powder....... x 


Carbolic acid........... 
Carbon bisulphide......] x | x x 


Carbon tetrachloride... . x x 
Chlorinated lime........ x x 
x 
Chlorodiphenyls........ x x 
Chloronaphthalene..... . x x 
Cyclopropane.......... 

Dichlorethyl ether. ..... x 
Didymium nitrate. ..... x 


Ethylene... 
Ethylene dichloride... x 
Formaldehyde.......... x 
— x 
nate of mercury .. . x 
Fulminate of silver..... . x 
Hydrochloric acid... ... . x 
ydrocyanic acid....... "x 
Hydrogen fluoride... ... x 
Hydrogen sulphide ..... 


Nitraniline............. 
Nitric acid............ x |x x 
Nitrobengene........... 
Nitrochlorobensene. . .. x 
Nitrogen oxides......... 
Phosphorus (red). ...... x 
Phosphorus(W or Y).... 
Picric acid. ....... 
Potassium 
Potassium chlorate. ... .. x 
Potassium cyanide... ... 
Potassium hydroxide... . x x 
Potassium nitrate....... x 
Potassium permanganate 
Potassium peroxide... .. x 
Silver nitrate........... x 
x 
Sodium cyanide........ x 4 
Sodium hydroxide... ... | 


Sodium peroxide........ 
Sulphur... .. 
Sulphuric acid.......... x B. 


Tetrachlorethane....... 
Tetrachlorethylene..... . 
Thorium nitrate........ x 
Toluol (toluene) ........ x 
Trichlorethylene........ x | 
Turpentine.............) x 
Vinyl ether............| | 
Xylol (xylene)........ x | 


Zine chiorate........... x 


* Fatal in exposures of short duration to 
very small quantities. 

** Tolerance to benzol fumes is extremely 
low 
From Occupational Hazards, March, 1942. 


This new 16-page catalog contains complete in- 
formation on Baldwin-Hill high and low tem- 
perature insulations. It includes important en- 
gineering and application data, heat loss and 
conductivity curves, suggested uses and other 
information that will help you in choosing the 
correct type, size and thickness of insulation to 
fit your particular job. Fill in the coupon and 
mail it today to BALDWIN-HILL CO., Trenton. 
N. J. Branches in New York City, Detroit and 
Kalamazoo, Mich. 


BALDWIN-HILL CO., 532 Kiagg Ave., TRENTON, N. J. 
Please send me your general catalog as described in CHEM. & MET. 
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ONES /ROUND ONES 
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DEFENSE 


MANUFACTURING WORKS INC. 
2730 EAST WESTMORELAND STS.PHILADELPHIA PA. 


| 


HARD RUBBER 
SPRAY NOZZLES 


Monarch nozzles are used extensively 
where hard rubber is necessary to 
counteract certain acids. Fig. 621-A 
above is available in capacities from 
2.5 g.p.h. up. 


Also available in Hard Rubber are 
patented "non-clog’ nozzles, and Flat 
sprays. 


“NON-CLOGGING" 
NOZZLES 


Fig. 629 


For use wherever there is any likeli- 
hood of clogging due to impurities 
in the liquids sprayed. Produce a 
hollow cone spray. Furnished stand- 
ard in Brass, and Stainless Steel and 
also of Hard Rubber (known as 
Fig. B-27). 


STONEWARE 
CHAMBER SPRAYS 


Parts subiect to erosive action are made of 
stoneware (Tip T and Disc D) therefore there 
is comparatively little or no wear. Last almost 
indefinitely in sulphur gases and they will not 
break or crack from temperature changes. 
Bodies and caps are made of hard lead. 


INDUSTRIAL OIL 
BURNER NOZZLES 


Fig. D-41 


This industrial oil nozzle is made entirely of 
steel, the tip and disc being hardened to 
resist erosive action at high pressures. Using 
No. 6 fuel oil heated to 250 degrees F. operat- 
ing pressures range from 200 to 300 Ibs., and 
capacities to 600 G.P.H. 


BRASS 
SPRAY NOZZLES 


The Fig. 645 nozzle has many appli- 
cations—for scrubbers, air washers, 
washing acid phosphate and other 
gases. Furnished in cast brass, cast 
iron, Everdur it withstands chemical 
reaction and wear in acid gases bet- 
ter than nozzles of softer screw ma- 
chine brass. Made for either "solid" 
or “hollow” cone spray. 


HUMIDIFYING AND 
OIL BURNER 
NOZZLES 


Fig. F-80 


For Humidifying: Made of brass in 
capacities from .57 gph up on water. 
For Oil Burners: Made of stainless 
steel in capacities from .60 G.P.H. up 
@ 100 Ibs. No. 2 oil. 


White for Catalogs 6-A and 


MONARCH MFG. WORKS 


2730 E. WESTMORELAND ST. 
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Aa WAY YOU LOOK AT IT, 
dust should be controlled. 
Don't keep it flying. 


If it is Valuable it is too im- 
portant to lose. 


If it is a Health Hazard you 
can't afford to let it run ram- 


pant. 


If it is a Nuisance, let proper 
control pay you a substantial 
profit in improved working 
conditions, increased produc- 
tion, better lighting, lower 
maintenance, and fewer 
equipment breakdowns. 


Any dust collector—even the 
crudest—will save you 
money. But if you are really 
serious about doing a 
thorough job of dust control 
at surprisingly low cost, be 
sure to consider American 
Dust Contro] Equipment—its 
high efficiency, simplicity of 
design, and low cost of opera- 
tion are points that bear in- 
vestigating. 


AMERICAN FOUNDRY EQUIPMENT CO. 


347 S. BYRKIT ST. MISHAWAKA, IND. 


SELECTIONS FROM FOREIGN LITERATURE 


DIESEL FUEL ACCELERATORS 


COMPREHENSIVE tests of Diesel fuel ig- 
nition accelerators showed that vari- 
ous compounds are powerful acceler- 
ators. Among them are alkyl nitrates, 
alkyl nitrites, alkyl peroxides, halogen 
nitrates, nitroso compounds and _ poly- 
sulphides. For example, 2 percent of 
ethyl nitrite raised the cetane number 
of a lignite tar distillate from 39 to 
58. A cetane number of 50 is the speci- 
fication standard for satisfactory Diesel 
fuel performance. The effect is lasting; 
all the effective accelerators were still 
fully effective 6 months after they were 
added to the oil. But there are two 
serious limitations on the utility of 
Diesel fuel accelerators. One is their 
tendency to intensify the corrosion ac- 
tivity of the fuel. The other is their 
adverse effect.on the coking properties 
of the fuel. These are properties which 
should be tested in every candidate 
material. 


Digest from “Utility of Diesel Fuel 
Ignition Accelerators,” by Heinze, Marder 
and Veidt, Chemiker-Zcitung 65, 149, 
1941. (Published in Germany.) 


SELENIUM PHOTOELECTRIC CELLS 
SMooTH non-porous films of gray sel- 
enium are essential in photoelectric 
cells of the selenium type. An effective 
film on iron or bronze plates is ob- 
tained by vacuum sublimination under 
controlled temperature conditions. The 
temperature at the metal surface must 
be such that the photosensitive form of 
Se is deposited. The anterior electrode 
is formed by cathode sputtering from 
selected metals under controlled condi- 
tions of pressure, atmosphere and cur- 
rent. The best electrode results from 
depositing an infinitesimal film of cad- 
mium in an atmosphere of nitrogen, 
then depositing gold over it. At low 
external resistances the photocurrent 
in such a cell is proportional to the 
intensity of light and is about 570 
microamperes per lumen. The maxi- 
mum photosensitivity at a constant 
energy level is at 6,000 A units. Some 
types of selenium cell have very high 
rectifier values, sometimes over 1,000. 
Digest from “Selenium Photoelectric 
Cells: Construction and Characteristics.” 
by G. Berraz and E. Virasoro, Anales de la 


aseciacion quimica argentina 30, 51-2, 
1942. (Published in Argentina.) 


ALCOHOL IN GASOLINE 

BLENDS of absolute al- 
cohol, as used for motor fuel, cannot 
he tested accurately by the Reid vapor 
pressure method. The reason is that 
the standard method calls for rinsing 


gasoline and 


the air chamber with water before use. 
Even the small amount of water left 
after rinsing is a serious source of 


error and may even cause phase separa- 
tion in gasoline: aleohol blends. The 
presence of water tends to make the 
apparent vapor pressure lower than 
the actual value. Thus, a _ blended 
motor fuel may show only 8 in the 
standard test when its actual vapor 
pressure is 10. It would then be tested 
against gasoline with vapor pressure 8. 
The comparison would indicate an in- 
crease in the tendency of the fuel 
toward vapor lock, whereas a _ test 
against gasoline with vapor pressure 
10 would have shown a decreased tend- 
ency toward vapor lock. Thus the 
error due to water in the air chamber 
may reverse the rating of a blended 
motor fuel. The error is avoided by a 
slight modification of the standard 
test, i.e. by drying the air chamber 
before use (rinsing with alcohol or 
acetone and blowing with air). Obvi- 
ously the water displacement method 
cannot be employed for taking the 
sample; the gasoline chamber is filled 
from a siphon. 


Digest from “Reid Vapor Pressure 
of Alcohol Blends,” by S. J. W. Pleeth, 
Journal of the Institute of Petroleum 
28, 113-4, 1942. (Published in England.) 


COMMERCIAL GRAPE MARC ASH 
THE ASH from raw grape marc is ex- 
ceptionally rich in potash, yielding 12 
percent or more of water-soluble potas- 
sium compounds (calculated as_ the 
oxide). Spent mare from distillery op- 
erations is much poorer in potash; its 
ash yields only 2.5 percent of available 
potassium oxide. Hence the ash from 
spent mare, unlike the ash from raw 
mare, is not a profitable source of pot- 
ash salts. It is, however, an excellent 
fertilizer. For this purpose it has the 
special merit of returning to the soil 
three essential elements (lime, phos- 
phorus and potash). This ash, though 
relatively low in potash content, is 
rich in phosphates (5.7 percent caleu- 
lated as P,O;) and lime (22.7 percent 
calculated as CaO). Hence it is excel- 
lent for renewing the fertility of lime- 
impoverished soils. 

Digest from “Commercial Grape Marc 
Ash,” by Luis E. Marchese, Anales de la 


asociacion quimica argentina 30, 49-50, 
1942. (Published in Argentina.) 


VISCOSITY OF SOLVENT BLENDS 
THE SIx possible binary pairs from the 
four solvents benzene, toluene, chloro- 


benzene and cyclohexane have been 
studied in a Héppler precision vis- 
cometer. Measurements were made at 


10, 20, 30, 40 and 50 deg. C., with the 
viscometer enclosed in a Héppler ther- 
mostat. Proportions of the binary 
blends were varied 10 mol percent at 


Viscosities for benzene and cyclohexane, temperature in deg. C. and viscosity in poises X10 


Pure Benzene 


t V t 
12.9 0.7509 13.7 
21.2 0.6559 19.6 
31.7 0.5927 30.4 
39.8 0.5173 39.5 
49.6 0.4749 50.3 
e SEPTEMBER 1942 e CHEMICAL 


50 mol % each 


Pure Cyclohexrane 


Vv t V 
0.7635 13.5 1.1326 
0.6982 19.6 1.0122 
0.6035 30.6 0.8403 
0.5397 39.6 0.7277 
0.4785 eee 
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“AMERICAN 
HIGH EFFICIENCY 
DUST COLLECTORS 


STRETCH 
Man Hours 


STATOR TURGING FINS 


Lnpustry must win the race 
against time! But more than a 
great time-saver is the Eppenbach 
HOMO-MIXER. It’s also engi- 
neered for finer diffusion. 

Its principle is wholly differ- 
ent. There is no vortex, no air 
to affect the mixture. Only a 
fraction of the mass is worked at 
one time, creating more uniform 
dispersion. The material is ra- 
pidly forced up from the air-free 
bottom by the stationary turbine 
fins. With tremendous pressure 
and turbulence, the flow surges 
upward, outward and down. The 
entire batch completes this cycle 
in just a minute or two. No 
clamping to tank, no setting at 
angle, no vibration. 


HOMO-MIXERS are doing 
a big job in process plants 


today — batteries up to a 
hundred! Write us! 


EPPENBACH 


PROCESSING EQUIPMENT 
FOR OVER 29 YEARS 


45-10 Vernon Bivd., Long Island City, W.¥. 


Vertical Troy-Engberg Steam Engine driving a hot oil pump in a 
Coast Refinery. 


...if's the modern way to reduce 
power costs and fo obtain certain 
desirable drive characteristics 


F a steam engine can drive a pump, compressor, blower, 
cooker, drier or any other piece of processing equip- 
ment at a cost lower than any other drive, then it's the 
most modern drive you can get. When, in addition, it 
gives you unsurpassed dependability, high starting torque 
and ability to handle sustained overloads, low conserva- 
tive speeds suitable for direct connections, no fire hazard 
when you get these in addition to low cost, you are 
getting a very useful drive . . . you also get process steam. 


Troy-Engberg Steam Engines are now going by the hun- 
dreds aboard the Liberty Ships as the drive part of Troy- 
Engberg Generating Sets. You're busy, too, we know but 
keep these facts in mind when you are in a position to 
consider the purchase of a new drive. 


TROY ENGINE & MACHINE CO. 


1312 RAILROAD AVE., TROY, PA. 


Pacific 


9-TEM-2 
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show that the 
in the binary 


a time. The results 
logarithm of viscosity 


blends is a linear function of the 
logarithms of viscosity of the pure 
solvents. As an example, the viscosi- 


ties for benezene and cyclohexane are 
shown in the table, where t is deg. C. 
and V is viscosity in poises x 100. 


Digest from “Viscosity 
Liquid Mixtures,” by R. 
schrift fiir physikalische 
17-26, 1942. 


of Binary 
Linke, Zeit- 
Chemie 188A 
(Published in Germany.) 


FREEING ZINC FROM COPPER 
AND CADMIUM 


Zinc dust can be effectively used for 
removing copper and cadmium from 
zine by applying the treatment to the 
normal thickener overflow during the 
hydrometallurgy of zine. To remove 
cadmium the initial pH must be 3.5 or 


THE FLYING FORTRESS 
—BOEING’S FAMED B-17-E 


Out-flying. out-fighting and out-bombing 
anything it meets in the air—on any front, 
the Flying Fortress has a reputation of 
proven superiority. It is a masterpiece of 
skillful engineering born of wide re- 
search and countless experiments. To 
such war equipment Americans pay 
thankful and admiring tribute. 


But for men who build such planes, 
those who train to fly them—and for mil- 
lions of people at home, there must be 
an abundance of water. To a water sys- 
tem the name Layne is as famed as that 
of Boeing to long range bombers. Layne 
has built thousands of water systems—the 
very biggest in the United States. Layne 
likewise builds pumps—the kind that out- 
pump, out-last and out-perform any deep 
well water producing equipment in any 
territory—on any task. 


Layne’s reputation. like that of the Fly- 
ing Fortress has been proven the hard 
way—on the field of action. Layne Wells 
and Pumps by the hundreds are pro- 
ducing millions and millions of gallons of 
water for manufacturers, cities, railroads 
and the army and navy. For late catalogs. 
bulletins and detail information, address 


LAYNE & BOWLER, INC. 
Memphis, Tenn. 


pre 
Affi ih ialed Companies 


Layne-Arkansas Company....... Stuttgart, Ark. 
Layne-Atiantic Company Norfolk, Va. 
Layne-Bowler New Engiand Corp. Boston, Mass. 
Layne-Centrat Company 
Layne-Northern Company 
Layne-Louisiana Company 
Louisiana Well Company 
Layne-New York Company .. 
Layne-Northwest Company ... 
Layne-Ohio Company 
Layne-Texas Company Houston. Texas. 
Layne-Western Company Kansas City, Mo. 
Layne-Westorn Co. of Minn. Minneapolis, Minn. 
international Water Supply, London, Ont. 


Lake Chartes, La. 
onroe, La. 

New York City 
Milwaukee, Wis. 
Columbus, Onio 
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100} 


Cd, Mg.per L. 


0 L L 
0 0.2 
Zn, Gm. per L. 


Influence of zinc dust on cadmium removal 


higher. 
but 
tion. 


Agitation must be adequate, 
not so vigorous as to cause aera- 

The time factor must con- 
trolled within narrow limits. 
redissolves if the treatment is pro- 
longed. Apparently the reason for this 
is electrolytic 
underwater rusting of iron in the neu- 
tral zone, Copper not redissolve 
in the same way the conditions 


be 


corrosion, 


does 


under 


Cadmium | 


analogous to | 


employed for its precipitation so that | 


the only essential attention to the time 
factor in this 
minimum. The influence of amount of 


case is 


to control the | 


zine dust on cadmium removal is illus- | 


trated by plotting cadmium concentra- 
tion (after 45 minutes of agitation) 
against quantity of added zine dust. 


Digest from “Removal of Copper 
and Cc admium in the Hydrometallurgy 
of Zine,” by G. T. E. Graham and T. 


Thorv: aldson, 
search 20B, 
Canada.) 


Canadian Journal of Re- 
93-102, 1942. (Published in 


FROM THE SEASHORE 


A HARD waxy fat which is found in 


| lumps at a depth of a few centimeters 


along the shore near Parnaiba in Viaui, 


Brazil, is apparently derived from 
alge or from some low form of plant 
life. It is brown in color and has a 


It is insoluble 
in the usual fat 
For a fat 


strong penetrating odor, 
in water but soluble 
solvents; its density is 0.95. 
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ENED 
LINES 


T’S our patriotic duty to make every piece 

of equipment and material go as far as 
possible. But... production can be hamp- 
ered seriously by trying to stretch the life 
of your flexible lines beyond normal limits. 
Don't take chances! You can get equipment 
which will outlast the emergency! 


PLAY SAFE with CHIKSAN 
Ball-Bearing Swing Joints 


CHIKSAN Swing Joints give full 360° rotation 
in 1, 2 and 3 planes, turning on double rows 
of steel balls. Nothing to tighten or adjust. 
Constant maintenance attention is not re- 
quired because there are no packing glands 
or stuffing boxes to keep tight. 


OR WEA 
FLEXIBL 


- Section draw- 
ing of Chiksan Style 
60. Ball - Bearing 
Swing Joint for press- 
ures to Ibs. 
Just one of a com- 
plete line of types. 

es and sizes for 
every purpose. 


OVER 500 DIFFERENT 
TYPES, STYLES AND SIZES 


Whether your flexible lines are %” in di- 
ameter or 12” or larger, there is a CHIKSAN 
Ball-Bearing Swing Joint. or any desired com- 
bination of them, to give you all the flexi- 
bility you require. Supplied with threaded 
or flanged ends or bored for welding. Pack- 
off is so effective that CHIKSAN Swing Joints 
can be used either for suction or pressure 
lines. Special Packing Sets for handling 
liquids, gases or vapors injurious to rubber 
or certain synthetic compounds, or for under- 
water installations. 


Write for Latest Chiksan Catalog 


REPRESENTATIVES IN PRINCIPAL CITIES 


DISTRIBUTED NATIONALLY BY CRANE CO. 


TOOL COMPANY 


‘BALL BEARING SWING JOINTS 


tor ALL PURPOSES 


BREA, CALIFORNIA 


ENGINEERING 


CHANCES WITH 
WORN-OUT... 
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N 
puns cystine 


THEY ALWAYS 
DELIVER 

PALMETTO* 
PACKING 


QUICKLY 
a 


The war has kept 
us mighty busy... 
but even so we're 
proud to say that 
we’ve shipped all 
orders on time. 
Buy Palmetto and 
get prompt deliveries, 
as well as long wear. 


WRITE FOR LITERATURE 


GREENE, TWEED & COMPANY 


Bronx Bivd. at 238th St., New York, N.Y. 


TWISTED 


For valve stems; each 
strand o perfect piece 
of lubricated packing. 


BRAIDED 


For rods and shafts; 
layer over iayer 
construction insures 
wniformiy even 
bering surfaces. 


*Reg. U. 8. Pat. Of. 


PALMETTO 


for steam, hot water, air. PALCO for water. 
PELRO for oils, CUTNO for alkalis. 
SUPERCUTNO (blue osbestos) for acids. 


KLERO for foods. 


PACKINGS 


its melting point is high (58-61°C.) 
but chemically it is a fat, not a wax, 
and it has a high free fatty acid con- 
tent. This crude fat contains about 
0.28% moisture, 0.8% ash, 0.14% 
sulphur and 0.07% nitrogen. It has no 
drying properties; its iodine number 
is only about 30. Industrially, the fat 
could be utilized in soap manufacture 
since it contains only about 0.5% un- 
saponifiable matter. It should be noted, 
however, that its soap is hard and only 
sparingly soluble in water. Its possi- 
bilities for use in other ways depend 
on its composition; analysis indicates 
that it is particularly rich in palmitic 
and myristic acids. 


Digest from “A Seashore Fat From 
Piaui,” by Camilla Rolin, Revista de 
quimica industrial 11, No. 118, 13-5, 
1942. (Published in Brazil.) 


INDUSTRIAL SPECTROSCOPY 


AMONG the many industrial applica- 
tions of spectroscopic analysis there 
are some, e.g. in analyzing metals and 
alloys, for which the spectroscope is 
not merely the simplest and _ best 
means but the only means of detecting 
impurities. Metallurgists now produce 
such pure zine that the spectroscope is 
needed to disclose trace elements there- 
in, unless such large samples are used 
that analytical costs would be prohibi- 
tive, and so much reagent would be 
needed that its own impurities would 
make the analysis uncertain. Turning 
from emission to absorption, assays of 
provitamin D and vitamin A by ab- 
sorption spectroscopy are now saving 
much time and expense as compared 
with chemical and biological assays. 
Two current problems in analysis may 
also be mentioned which can probably 
be solved by spectroscopic methods. 
Both are important industrially. One 
is the determination of potassium and 
magnesium in the commercial produc- 
tion of potash salts from potash brines. 
The other is differentiation of pure 
olive oil from its blends and from 
adulterated oils by a rapid, convenient 
and reliable test. Here again one prob- 
lem is for emission and the other for 
absorption spectroscopy. 


Digest from “Industrial Spectroscopic 
Analysis,” by J. Barcelo, Jon 1, No. 2, 
24-7, 1941. (Published in Spain.) 


POTASH FOR SUGAR BEETS 

A common blight of sugar beets has 
been shown by growth tests to be 
caused solely by potash deficiency. 
Often the soil selected for beets is poor 
in potash and needs a properly propor- 
tioned fertilizer. A hectare of such 
soil should receive the equivalent of at 
least 0.45 metric ton of 80 percent 
KCl for sugar beet culture. High sugar 
content demands good leaf growth and 
with proper care beets with 17.04 per- 
cent sugar have been raised on well 
fertilized soil. In one growth test series 
the ash of beets raised without fertil- 
izer ranged from 4.58 to 10.13 percent 
in K,O content whereas soil enriched 
with a potash fertilizer grew beets the 
ash of which contained from 28.42 to 
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Write NOW for your copy 
of this comprehensive cata- 
log! Your engineering and 
purchasing departments’ files 


are not complete without it. 


Industrial Division 
CONTINENTAL GIN Co. 


Atlanta—Birmingham— 
Dallas—Memphis 


| wiTHouT A COPY : 
‘and POWEE 
| | 


WHEN YOU NEED 
Unvarying Accuracy 


For measuring and proportioning air, gases, or liquids, Roots- 
Connersville Rotary Positive Disp!acement Meters are unequalled. 
Their accuracy is not affected by variations in specific gravity or 
the rate of flow. No valves or other small parts to wear or fail. 
No adjustments required. 

Uncle Sam gets first call on our production, but we will fill your 
essential needs with as little delay as possible. 


ROOTS-CONNERSVILLE BLOWER CORP. 


209 Illinois Avenue Connersville, Indiana 


Small, high pressure 
meter, measuring hy- 
drogen in a Western 
chemical plant. 


AIR -GAS- tioun 


FOR LOW. MEDIUM OR HIGH PRESSURES 


SAN -I- TANKS 
ALLOY METAL CONDENSERS 


Other Products 
Sanitary Pipe and Fittings 
Portable Agitators 
Filters Pumps 
Measures Pails 


TANKS 
GLASS LINED 
6 gal. to 500 gal. 
STAINLESS STEEL 
6 gal. te 4000 gal. 
ALLOY METAL 
6 gal. to 4000 gal. 


METAL-GLASS PRODUCTS CO. 


BELDING, MICHIGAN 
This Alloy Metal Condenser was developed to meet present day 
manufacturing conditions. All Condensers are made to customers’ 
specifications and can be either vapor in the tube or around the 
tube as desired. All parts that come in contact with product are of 
alloy metals. 
DURABLE EFFICIENT ECONOMICAL SANITARY 


72.01 percent K,O. In general, if no 
accurate soil analysis is available, it 
is advisable to choose the chloride in 
selecting a potash fertilizer. For soil 
of known composition the fertilizer is 
selected and proportioned according to 
the analysis. 


Digest from “Potash Salts, Control- 
ling Factor in the Normal Growth of 
Sugar Beets,” by F. Blasco Lopez-Rubio, 
Jon 1, No. 4, 15-22, 1941. (Published in 
Spain.) 


DENATURING ALCOHOL 

Ir HAS been found that the process de- 
veloped by Michot and Dupont for 
cracking vegetable oils can be adapted 
to production of an excellent denatur- 
ant. The operation is carried out in 
such a way as to yield a combustible 
gas and 55-60 percent of a dark oil 
with a characteristic empyreumatic 
odor. Fractional extraction of this oil 
yields a combustible fraction and an 
other fraction which is such a_ potent 
denaturant that 0.1 percent renders 
alcohol completely unfit for beverage 
use. The outstanding feature of this 
denaturant is that aleohol containing it 
cannot be rendered potable by any of 
the known physical or chemical meth- 
ods which are effective with other 
denaturants. Distillation yields a dis- 
tillate which still has the character- 
istic empyreumatic odor of the dena- 
tured alcohol. The same is true when 
the alcohol is diluted with water be- 
fore distillation. 


Digest from “New Denaturant for 
Alcohol,” by Anibal R. Mattos, Revista 
brasileira de quimica 18, 92-3, 1942. 
(Published in Brazil.) 


STABILITY OF GAS BURNER FLAMES 
THE DEAD space between a gas burner 
head and the base of the flame is so 
closely related to the flareback tend- 
ency of the flame that the relation 
can be utilized in controlling flareback. 
Dead space can be estimated by mieas- 
uring the limiting burner diameter for 
flame propagation. These diameters 
have been determined for several sim- 
ple combustible gases and for some 
commercial fuel gases. Chemical com 
position is an inttuential factor; small 
additions of ethylene to coal gas 
cause relatively large changes in lim- 
iting burner diameter. Debenzolizing a 
city gas supply also has important ef- 
fects on the flareback tendency. 

Since blowoff is another factor which 
influences flames stability the blowof) 
limit was also determined for each of 
several simple gases and for city gas 
supplies. Tests with split, double cone 
and non-aerated flames showed that the 
type of flame also has its effect on the 
blowoff limit. These experiments clear- 
ly demonstrated that there is no es- 
sential relation between flareback and 
blowoff. Hence in testing burner flames 
for stability behavior it is necessary to 
study the two phenomena separately. 


Digest from “Stability of Aerated 
Burner Flames,” by J. E. Garside, A. R. 
Hall and D. T. A. Townend, Institution 
of Gas Engineers Communication No. 
245, 1-32, 1941. (Published in Emgland.) 
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New Titles, Editions and Authors 


SOLVENT RECOVERY 


THE RECOVERY OF VAPORS. By 
Clark Shrove Robinson. Published 


by Reinhold Publishing Corp., New 


York, N. Y. 273 pages. Price $4.75. 


A DEFINITE need for this book has ex- 
isted for several years. Some 20 years 
ago the author published an earlier 
volume on the same subject, but this 
has long been out of print, and only 
the periodical literature, advertising 
bulletins, and occasional chapters in 
other books have been available to 
chemical engineers in the United States. 
Meanwhile, in the years since the ap- 
pearance of the first book, most of its 
contents has become obsolete so far as 
actual practice is concerned, and near- 
ly all of the science of vapor condensa- 
tion by adsorption with active solid 
adsorbents has come into being. 

The author's exposition is simple 
and rational. Much of what he says 
is easily comprehensible to the average 
intelligent non-engineer reader,  al- 
though by no means too elementary for 
the engineer just getting into the sub- 
ject. The earlier chapters review the 
physical and chemical prineiples— in- 
volved, so that readers who need to 
brush up will not have to turn to other 
books for the purpose. Two obviously 
necessary related subjects, however, 
have been almost entirely omitted, 
namely, vaporization of the solvent 
from the material with which it has 
been used, and the subsequent separa- 
tion of the solvent from other materials 
by fractional distillation. As the author 
points out, these subjects are both 
already fully covered in the literature 
and both in facet require extensive 
separate treatment. 

If the book leaves something to be 
desired in its format and typography, 
still, its purpose has been well achieved. 
The reader will emerge with a good 
fundamental grasp of the principles 
involved, the methods and the equip- 
ment used, and the types of recoveries 
being effected by the various means 
elucidated. Furthermore, the author 
has achieved one end that is too fre- 
quently overlooked engineering 
texts: he has handled his subject so 
interestingly that the book is hard to 
lay down, once its reading has been 
started. 


PETROLEUM TECHNOLOGY 


(HEMICAL REFINING OF PETRO- 
LEUM. Second Edition. By Vladi- 
mir A. Kolichevsky and Bert Allen 
Stagner. Published by Reinhold 
Publishing Corp., New York, N. Y., 
550 pages. Price $7.50. 

SEVEN years is a long time in meas- 

uring the advance of petroleum tech- 

nology, so it is only natural that the 

1942 edition of this volume of the 

American Chemical Society Monograph 

Series should be almost completely re- 

vised and rewritten from the first edi- 

tion of 1934. The immediate object 
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of the present volume, of course, was 
to bring up-to-date the “bewildering 
array of chemical refining and treat 
ing processes” used in the chemical 
treatment of petroleum and its prod- 
ucts. 

Chemical composition of crude oil 
and the effects of this on the distilla 
tion products are discussed in the open 
ing chapter. Then follows a very com 
plete explanation of sulphuric acid 
treatments, disposal and utilization of 
acid sludge and hydrogen sulphide, and 
various commercial methods for the 
recovery and manufacture of sulphuric 
acid, 

Additional sections of the text deal 
with the subjects of treatment with 
alkaline reagents, sweetening opera 
tions and sulphur elimination, refining 
by adsorption, refining by solvents, 
detonation and antidetonants, oxida- 
tion inhibitors, gums, cracked petro 
leum products and deterioration of 
lubricating and similar oils. Some 78 
pages are devoted to an impressive 
supplementary list of U. S. patents 
on petroleum refining, classified aceord- 
ing to major treating processes and be- 
ginning with a patent granted in 1854. 
The patent, author, and subject indexes, 
ail separate, are unusually complete. 
Bibliographies at the end of the vari- 
ous chapters are extensive and well 
selected. Petroleum __ technologists, 
chemical engineers, chemists and others 
who wish to keep informed on advances 
in the chemical refining of petroleum 
should not hesitate to add this volume 
to their working bookshelves. 


PRINCIPLES OF HEAT TRANSMISSION 
INTRODUCTION TO HEAT TRANS- 
FER. By Aubrey I. Brown and Nal- 
vatore M. Marco. Published by Me- 
Graw-Hill Book Co., New York, N. Y. 

232 pages. Price $2.50. 

ALruouGH this book was written hy 
mechanical engineers, primarily for 
mechanical engineers, chemical  eigi- 
neers will find it a valuable link be- 
tween their “Principles of Chemical 
Engineering” and the more advanced 
texts on heat transfer. The style is 
easy, the mathematics not too advanced 
for those who are a little rusty, and 
the content at the same time is quite 
comprehensive. 

The authors have had as their main 
aim the establishment of a thorough 
ground work in the principles of ac 
tuai heat transfer, Wisely, little effort 
has been expended in attempting to 
correlate the frequently divergent work 
of the many investigators in the field, 
but instead the authors have attempted 
to select and include the best available 
data with which to substantiate the 
theory. To insure facility in the use 
of the material, they have included 
many worked-out examples. An im- 
portant phase of the book is the care 
with which the principles of dimen- 
sional analysis have been presented as 
they apply to heat transfer. A grasp 


of this subject greatly facilitates the 
correlation of experimental results and 
clarifies the relations between varia 
bles, showing how one changes when 
others are modified. 

The approach employed is, in gen- 
eral, not unusual, progressing by easy 
stages through conduction, radiation 
and convection, to vaporization and 
condensation as means of heat trans- 
fer. One chapter deals with simulta 
neous transfer by several mechanisms. 
One of the most useful portions of the 
book is an excellent section on = the 
handling of a variety of design prob 
lems. A considerable although by no 
means exhaustive data section is also 
included. * 


TECHNOCRACY’S 1942 MODEL 


THE COMING SHOWDOWN. By Carl 
Dreher. Published by Little, Brown 
& Co., Boston, Mass. 419 pages. 
Price $3. 

Reviewed by 8S. D. Kirkpatrick 

Two years ago an article in Harper's 

Magazine entitled “Why Hitler Wins” 

attracted considerable attention. This 

reviewer commented then on the fact 
that an engineer had taken the German 
war machine apart and had found that 
science and technology were what made 
it tick. The author has since described 
himself as a successful radio engineer 
who had been born in Vienna, Austria, 
in 1896, had been graduated from 
C.C.N.Y. in 1917 and had retired to 
writing after his 20 years in industry 
had made him “perhaps one of the few 
hundred best paid engineers or engi 
neering executives in the country.” So 
much for his background. He is no 

Howard Scott—nor yet a Thorstein 

Veblen. But just as his earlier writ- 

ings smacked a bit of Teehnocracy, so 

does the present book preach a dismal 
and discouraging philosophy of Amer- 
ican business and industry. 

Engineer Dreher would have us take 

a leaf from Germany’s book and some 

how harness our vaster technical powers 

and resources to carry us, not to de 
struction, but to some idealistic state 
he defines as “democratic collectivism.” 

To get there means complete overhaul- 

ing of our business machine through a 

veritable revolution that would bring 

engineers and technologists to the lead- 
ing roles of industrial administration. 

Applying this thinking to the present 

national crisis, he would have our war 

effort directed by an economic general 
staff like Goering’s, made up not of 
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army ecohomists and business men, but 


Chemically Resistant Plastic Tubings of “management engineers, adaptable 


industrialists, labor economists, sur- 


viving New Dealers, and professors whe 
and Fittings by G A know whither the world is going.” Tlie 
- would have been delegated executive 


power over all production, transporta 


SARAN TUBING by HODG- 


MAN is a tough thermo-plastic tion, investment of capital—in short, 
specially made to replace stra- the whole economic life of the United 
tegic materials. It is adaptable States. That, he feels, is about the best 


for use under high working 
and bursting pressures and is 
resistant to most chemicals. Its 


way to prevent an American Dunkirk. 
Frankly, there is much of this 400 


ease of handling makes it ex- page book that this reviewer has not 
tremely valuable in installa- read nor does he intend to read it 
tions requiring the transport of later. The comprehensive index helped 


oil, gas and corrosive chemi- 
cals. 

Flare type FITTINGS make it 
possible to install a complete 


him to discover the chapter on “Busi 
ness-Patriots” where, with something 
a little short of libel, the author pro 


system with no more tools than ceeds to pay his respects to Eugene 
a sharp knife and a screw type Grace, Pierre S. duPont, Daniel Gue 
flaring tool. venheim, and Col. Edward A. Deeds 


for their contributions in 1917-18. But 
a little later on in the book these 


¢ gentlemen find their 1942 counterparts 
in such names as Edward R. Stettinius, 
Tom Girdler, Charles R. Hook, Gano 
| Dunn, and Edward R. Weidlein. The 
¥ section on nitrogen in the chapter 


headed “Production Performance” is a 
clumsy, inaccurate, sarcastic attempt 
; FOR COMPLETE INFORMATION 4 = to pin the blame for a threatened nitro 
: SHEET AND FREE SAMPLE = gen shortage on “the manufacturers of 
~ commercial fertilizer, including such 
HODGMAN RUBBER co. - needy companies as Allied Chemica), 

American Cyanamid and duPont.” 
In presenting Mr. Dreher’s work to 
its prospective readers, the publishers 
say “His hook invites attack. Tear it 
apart, break it down. What can’t be 
torn apart will furnish selid material 
on which to build.” This is probably a 
true and conservative statement. The 


* author is better informed technically 
j than the average business-baiter or the 
wild-eved technocrats of the early 
thirties. But his biassed viewpoint and 
L A destructive philosophy do no credit to 
ee KEEP CONTAMINATION the engineering profession. 

STRATEGIC MATERIALS AND NA- 

: KEEP CORROSION TIONAL STRENGTH. By Harry N. 


‘ at FROM YOUR EQUIPMENT Holmes. Published by The MacMil 


lan Co., New York, N. Y. 106 pages. 
Price $1.75. 

LITHCOTE LINING — a synthetic THE PRESIDENT of the American Chem- 
plastic is spray applied. and bond:d ical Society presents for popular con- 
to the prepared surface of any metal sumption the stories behind present- 
b ‘al baki nity day shortages of metals, chemicals and 
te give raw materials. Chem. & Met. readers 
a hard, flexible. non-chipping. glass- are already familiar with most of the 
like surface. difficulties discussed. However, the 
hook presents an over-all picture which 
may clarify the thinking of those who 
have an opportunity to read its hun 


These linings are inert toward acids. 


Large fittings and pipes lined for the paper and solvents. brines, alcohol, fats, oils, 


pulp as well as chemical and treating plants. etc. over a wide range of tempera- dred pages. 
Write for complete exp!anation of ture. Easy to clean and sterilize— 
) LITHCOTE and its many applications. no foreign odor or taste imparted to ’ 
Our technical experience is at your sensitive products. LITHCOTE can G 
y : ird edition. By B. 8. 
Gapeeel. be applied without moving equip- Hopkins. Published by D. C. Heath 
Address ment from its location. & Co., Boston, Mass. 758 pages. 


Price $3.80. 


t: sort book follows the usual textbook style 
333 W. PLACE CHICAGO, ILLINOIS and order of presentation of chemical 

; New York Montreal Seattle fundamentals. Production and indus 
trial uses of chemicals and metals are 
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stressed wherever possible. Each chap- 
ier concludes with a number of prob- 
lems and exercises for student consump- 
tion are scattered throughout the text. 


HANDBOOK OF SCIENTIFIC AND TECH- 
NICAL SOCIETIES AND INSTITUTIONS 
OF THE UNITED STATES AND CANADA. 
Fourth Edition. By Callie Hull, M. 
Paddock, 8. J. Cook and P. A. 
Howard. Published by the National 
Research Council, Washington, D. C. 
389 pages. Price $4. 

DaTA on more than 1,400 societies and 
similar organizations in the natural 
sciences and related fields are included 
in this revision. Information given 
under each listing usually consists of 
names and terms of president and secre- 
tary, a history of the organization, 
object, membership, dues, meetings, 
and special features such as library 
facilities, research funds, medals, and 
publications. Of the total, 143 are in 
the Canadian section, and 339 are 
societies not listed in the previous 
edition. 


RECENT BOOKS 
and 
PAMPHLETS 


Data Book. Published by The Per- 
mutit Co., New York, N. Y. 47 pages. 
Gratis. A data book on water treat- 
ment. Consists of 87 charts and tables 
of conversion factors, equations and 
other data for the rapid solution of 
water-conditioning problems. 


PRP, How the New Priority System 
Works. Prepared by the Research In- 
stitute of America, New York, N. Y. 
72 pages. Price $2. An analysis of the 
revised Production Requirements Plan 
made in an effort to assist in making 
adjustments necessary under the new 
business-government relationship. 


Explanation of Principles for Deter- 
mination of Costs Under Government 
Contracts. Obtainable from Superin- 
tendent of Documents, Washington, 
D. Cc. Price 10 cents. Outline of the 
manufacturing and other contract cost 
items, and expenses of an administra- 
tive nature which are allowable under 
contracts with the Army, Navy, or Pro- 
curement Division of the Treasury 
Department. 


Table of Common Hazardous Chemi- 
cals, Sixth edition. Published by Na- 
tional Fire Protection Association, Bos- 
ton, Mass. Price 20 cents. Flammable 
limits, explosive range, ignition tempera- 
ture, propagation of flame, flash point, 
extinguishing methods, shipping contain- 
ers, storage safeguards, fire and life 
hazards. 

Animal and Vegetable Fats and Oil's. 
Obtainable from Superintendent of 
Documents, Washington, D. C. 29 pages. 
Price 10 cents Production, consump- 
tion, imports, exports, stocks. Recorded 
quarterly for the calendar years 1937 to 
1941, 


Tools eof Victory for the Battle of 
Production. Published by the Public 
Library, Detroit, Mich. 100 pages. 
Price 50 cents. Listings of technical 
books and industrial training mate- 
rials, Includes headings of civilian 
defense, and metals and substi- 
iutes but not chemical engineering. 


Bibliography of Some Achievements 
in Chemistry, 1930-1941. By Lloyd 
WeKinley. Bulletin 11, University of 
Wichita, Wichita, Kan. 60 pages. Price 
15 cents. A list of references to articles 
n the technical press. Grouped alpha- 
hbetically by author’s name in one of 
18 sections—Abrasives, Absolute Zero, 
\dhesives, etc. 


Engineering Index. 57th edition. 
Published by Engineering Index, Inc., 
New York, N. Y. Price $50. The 1941 
edition of the Index contains 26,000 an- 
1Otations of important articles and 
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Each one individually 
built to give MOST 


Economical Crushing 
and Grinding Results... 


AMERICAN 


CRUSHERS AND GRINDERS 


Good service, day after day, delivering big 
tonnages per hour of a uniform product 
with a minimum of fines is the record of 
AMERICAN Crushers and Grinders in 
process plants everywhere. We guarantee 
the dependable and unfailing performance 
of the American Crushers and Grinders be- 
cause each is built to meet the particular 
requirements of individual applications. 
They are thoroughly tested before shipment. 
We will be glad to recommend the equip- 
ment you need for best results. Descriptive 
circular will be sent on request. 


A MERIC AN 

or abora- 
ry and incorporates many fon. PUL VERIZER CO. 
tures of the larger units. Write 


for special bulletin. 1219 Macklind Ave., Chicago, Ill, 


This American Grinder is used 
for grinding glass and tank 
cullet, salt briquettes, sinter, 
skimmings, limestone, gypsum, 
oyster shells, phosphate rocks, 


operating conditions for which they are sold! 


Fred erick : SPECIALISTS ON 
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CENTRIFUGAL PUMPS 


Made in all types for all purposes GUARANTEED to meet the 


2 
| 
Be 
THE FREDERICK IRON & STEEL COMPANY, FREDERICK, MD. 
—_ 


A NEW VITREOSIL BULLETIN 
Yours 
for the Asking 


The following bulletins 
giving technical data on 
Vitreosil (vitreous silica) 
and Thermal Alumina 
Ware are now in print 
and any or all of them 
will be sent to technolo- 
gists upon request. 

No. 1—— VCM Crucibles and 
Other Items for the 
Coal Chemist 

No. 2— Electric Immersion 
Heaters and Con- 
tainers for Heating 


Acids 

No. 3—Gas Sampling Tubes 

No. 4—Hydrochloric Acid 
Equipment 

No. 5—Special Transparent 
Apparatus and 


Equipment 
No. 6— Thermal Alumina 
are 


No. 7—Pipes and Fittings 

No. 8 — Industrial Crucibles, 
Dishes, Muffles, 
Pots, Retorts, 
Tanks and Trays 

No. 9 — Vitreosil Tubing and 
Rod in All Quali- 
ties (Just Issued) 


Supplies of Vitreosil industrial equipment and labora- 
tory ware are arriving regularly from our English factory. 


The THERMAL SYNDICATE, trd. 


12 East 46th Street New York, N. Y. 


HEARTH FURNACES 


; For over fifty years these furnaces have 

> handled materials such as ZINC—COPPER—QUICK- 

? SILVER—IRON—MOLYBDENUM—SULFIDE ORES 
and CONCENTRATES. 


Their flexibility of design, compactness, small floor 
space required and low power consumption make 
them a necessity in the program to increase the pro- 
duction of materials necessary to national defense. 


Bulletin 206 briefly outlining their uses and design 


will be sent upon request. 


60 WALL TOWER NEW YORK. N. Y. 
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000 cross-references to these annota- 
tions. All important technical articles 
are included. 


Industrial Chemistry as an Occupa- 
tion. Published by Occupational Index, 
Inc., New York University. 6 pages. 
Price 25 cents. One of a series giving 
work, requirements, income, ete. in 
various occupations. 


Sound Measurement Test Code for 
Centrifugal and Axial Fans. Bulletin 
104 of National Association of Fan Man- 
ufacturers, Detroit, Mich. 6 pages. 
Price 10 cents. E stablishes a commonly 
used method of sound determination for 
designers and users of fans. 


Vitamins for Health. By H. Borsook 
and W. Huse. Pamphlet 69, Public 
Affairs Committee, New York, N. Y. 32 
pages. Price 10 cents. A guide to the 
knowledge of vitamins for everyday use. 


Standard Methods for Testing of 
Welds. Published by American Welding 
Society, New York, N. Y. 25 pages 
Price 40 cents. Describes principal me- 
chanical tests applied to welded joints 
and weld metal: density, soundness, 
tensile strength, shearing strength and 
ductility. 


Definitions of Welding Terms. Pub- 
lished by American Welding Society, 
New York, N. Y. 32 pages. Price 46 
cents. Standard definitions of terms 
adopted by the American Welding So- 
ciety. Booklet includes a chart showing 
various subdivisions of the principal 
welding processes. 


Secial Security. Published by Indus- 
trial Relations Institute, New York, 
N. Y. 32 pages. Price 15 cents. (Less 
in quantity orders.) Prepared for em- 
pioyers distribution to workers. In- 
tended as a morale builder, the booklet 
enables the employee to familiarize him- 
self with details of his combination of 
life insurance, annuity, and unemploy- 
ment insurance under the Social Se- 
curity program. Impresses on them 
that the employer contributes 4 per- 
cent of their salaries in the form of old- 
age and unemployment insurance. 


Depreciation of Group Properties. By 
Robley Winfrey. lowa State Engineer- 
ing Experiment Station Bulletin 155, 
lowa State College, Ames, Iowa. 131 
pages. Gratis. Depreciation is an item 
ef cost which should be known ex- 
actly because of new income tax legis- 
lation. This booklet gives the results 
of a study of methods of calculating de- 
preciation of group properties. Recom- 
mended is the unit-summation pro- 
cedure of the present-worth method. 
Bulletin 156 (price $3) contains depre- 
ciation tables for 18 types of life curves. 


Strength and Properties of Materials. 
By John Elberfeld. Published by Harper 
& Brothers, New York, N. Y. 150 pages 
Price $1.75. A textbook for refresher 
and short courses. Contains definitions 
of terms and formulas used in strength 
calculations. There are also descrip- 
tive chapters on production, properties, 
testing and uses of common metals, 
alloys, concrete, and plastics. Ele- 
mentary. 


Elementary Structural Analysis and 
Design. By L. E. Grinter. Published 
by The Macmillan Co., New York, N. Y. 
383 pages. Price $3.75. Textbook for 
the structures courses which are _ re- 
quired of all engineering students. Stee! 
is given primary importance, but mod- 
ern timber and reinforced concrete con- 
struction receive thorough discussion. 
Treatment is simple yet complete 
enough for those who are not to be re- 
quired to design skyscrapers. 


The Effect of Range of Stress on the 
Fatigue Strength of Metals. By James 
O. Smith. Bulletin No. 334. Published 
by the University of Illinois, Urbana, 
Ill. 49 pages. Price 55 cents. An 
analysis of previously published test 
data for both ductile and brittle metals. 


Sponge Chromium. By C. G. Maier. 
Bulletin 436, U. S. Bureau of Mines 
Available from Superintendent of Docu- 
ments, Washington, D. C. 109 pages 


‘Price 20 cents. Gives theory of gaseous 


reduction of oxide chromium, gas re- 
duction of oxides from features of 
chloride metallurgy for chromium and 
study of chlorination of chromite ores. 


Intercrystalline Cracking of Boiler 
Steel and its Prevention. By W. C 
Schroeder and A. A. Berk. Bulletin 
443. U. S. Bureau of Mines. Avail 
able from Superintendent of Do-suments 
Washington, D. C. 85 pages. Price 1! 
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cents. A summary of results obtained 
from an investigation started in 1933. 


In three parts: (1) Intercrystalline 
cracks, (2) Development and Testing of Fillet-Weld 
Embrittlement Detector, (3) Protection 


| from interecrystalline cracks. a A TESGR TES 
Testing in Modern Industry. Pub- A 


lished by — States eae Co., 
Hoboken, N. J. 105 pages. rice 50 

cents. An illustrated booklet describing STEEL FLOOR GRATING 
the services U. S. Testing Co. is equipped 
to render. These concern the textile in- 
dustries primarily. A number of pages 
of tables of data are included. 


Conservation of Vital War Transpor- 
tation. Published by Office of Defense 
Transportation, Division of Local Trans- 
port, Washington, D. C. 35 pages. This 
booklet is directed to the problem of 
conserving automobile tires. It describes 
a proposed organization to put into 
effect a community plan. A second part 
deals with staggered working hours, and 
a third part is devoted to plans for pro- 
moting group riding among fellow em- 
ployees of industrial plants. 


Saving Fourdrinier Wires. Prepared & UIP WITH 
by J. E. Goodwillie. Published by Tech- 
nical Association of the Pulp and Paper -! 
Industry, New York, N. Y. 21 pages. 


No. 2 of the TAPPI monograph series. hugh 
Specific instructions and suggestions for 
the pulp and paper industry. 


Bibliography of References to the 
Literature on the Minor Elements. Third H £ 
Supplement to the Third Edition. Com- eeees 
piled by G. Willis. Published by 
Chilean Nitrate Educational Bureau. 
Abstracts are concerned with the minor 
elements and their relation to plant and M A xX | na U 
animal nutrition. This supplement cov- : 
ers material which has been published - 


since April 1941. LIGHT 


Engineering Essentials for Welders. 
By H. M. Priest. Published the AIR 
American Welding Society, New York, ms 
N 24 pages. Price 25 cents. Con- 


Recommended Practices for Inspection 

of Fusion Welding. Published by Ameri- SAFETY 
can Welding Society, New York, N. Y. 
223 pages. Price 40 cents. Discusses 
qualifications and duties of welding in- 
spectors, inspection and testing of welded 
structures, welding characteristics of 
both ferrous and nonferrous metals. 
There is also a brief section on etching 
reagents 


THE FEWER 
THE BETTER 


! One significant result of 
‘ the perfection of General 
American's “fluid-Fusion” 
welded products has been 
the reduction in equip- 
ment required for various 
manufacturing and refin- 
ing processes. By apply- 
ing high-pressure theory 
to actual practice, design- 
ers have been able to ob- 
tain remarkable economy 
through combining multi- 
ple installations into sin- 
gle units. Safety and effi- 
ciency have gone up as 
costs have come down. 
Bring your high pressure 
problem to G. A. Plate 
and Welding Division. 


Proceedings. Chemical Engineering 
Division, Forty-Kighth Annual Meeting. 
Society for the Promotion of Engineer- 
ing Education. Compiled by the Execu- 
tive Committee, Chemical Engineering 
Division, S.P.E.E. Contains reports of 
committees and papers presented at the 
wae held June, 1940, at Berkeley, 
Calif. 


Directory of War Agencies. Chamber 

of Commerce of the United States has 

| issued and is distributing to industria! 
inquirers one of its “‘War Service Bulle- 
tins” which is a directory of the many 
Federal agencies participating in anv 
| “hase of the war program. Copies of 
the pamphlet issued under date of June 
15 can be had on request without charge 
from the War Service Division, Chamber 


G. A “Pluid-Fusion”’ af Commerce of the U. S., Washington, - : 
Welded Vessels are made of G. in BATESGRATES allow max- 
United States o merica v. Aluminum 

exclusively by: | Company of ca et 2. oe imum area for light and air. 
the West Publishing Co., Brooklyn. 

| est legal trial in history wherein the 7 ’ ‘ 

corporate life of the Aluminum Co. was sures safe traction anc t e i 

PLATE AND WELDING DIVISION ————— absence of cracks, joints, = 

Kansas Mineral Resources for War- 

GENERAL AMERICAN “aia grooves, and acute angles 
| W. Schoewe. Tniversity o CANSAS a 
| Publications, Lawrence, Kansas. Fuels. cuts accident hazards and & 

TRANSPORTATION | metals, non-metallics and water re- ma ke s maintenance easy 
sources. 
CORPORATION Blueprint Reading for the Metal BATESGRATES are economi- od 
| Trades. By W. A. DeVette and PD. E 
| Kellogg. Published by the Bruce Pub- cal in first cost and give 7 
Cable Address lishing Co.. Milwaukee. Wis. 132 pager 
a GENTANWELD Price $2.50. Textbook. long-time economy in serv- F 
Industrial Waters of Canada. By e 
Leverin, Bulletin 307, Bureau. of ice. Send for catalog No. : 
oY Mines, Department of Mines an e- : 
| sources, Ottawa, Canada. pages. 42 for complete facts. 
: | Price 25 cents. report of investiga- ae 
LATE & WELDING tions, 1934 to 
methods of analysis, impurities anc TE 
Otfices ager WALTER BA $ COMPANY 
chemistry and methods of purification 

In All and sampling natural and treated 208 S$. LA SALLE ST., CHICAGO, ILL. 

Principal waters. Numerous maps, tables and 
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A TIP FROM ACID PLANTS 


‘ 4 Waste of materials and steam, irregularities of 
OY | product quality and cost, customer complaints — 
% all shrink sharply when automatic controls ban- 


WAS, le OH [ of ish the unpredictable human element from chem- 


ical processes. 

prod LON In many parts of your plant, no doubt, control- 
na ling, recording or indicating instruments are low- 


i} ; ering costs and raising quality. But are you getting 
WW C all you could from instrumenting your. process? 


© Flow Recorder Controller 
© lemperature Recorder Controller 
FREE PLANS BUILT TO FIT YOUR PLANT kecoser 
° Take out just a few minutes to sketch roughly E 
Just SUA the flow of your process or processes, and mail 
to Bristol’s Application Engineers. Their sugges- : | 
YOu. r fi low tions for automatic safeguards of quality and 
costs are yours without any obligation. Naturally, 
3 Sf Cel we also know how to keep a secret. 


DIRECT ACETIC ACID (Othmer Pre 
r 
iy 
4 


a THE BRISTOL COMPANY 


109 Bristol Road, Waterbury, Conn. 


er The Bristol Co. of Canada, Ltd. 
Toronto, Ontario 


Bristol’s Instrument Co., Ltd. 
London, N.W. 10, England 


REMOTE, UNVARYING CONTROL OF FLOW, 
LIQUID LEVEL AND TEMPERATURE 


Distillation of acetic acid in heaters, azeotropic columns 
and refining columns, can have all the grief removed — 
in plants which install Bristol’s combination of Free- Vane 
Controllers with Metavane transmission of remote data. 
Temperature, liquid level, flow — in various parts of the 
plant — are continuously checked by Metavane trans- 
mitters, and the facts pneumatically transmitted to the 
centrai control panel. There the Free-Vane Controllers 
maintain unusually rigid uniformity, due to the free- 
floating action of the control mechanism, which prevents 
distortion or delay in indication and correction of any va- 
riations. Changes in adjustments are easy to make without 
dismounting controllers. Plenty of other aids to costs and 
quality, in acids, heavy chemicals, and your industry, are 
being obtained with the help of Bristol engineers. 

WRITE FOR FREE BULLETINS... 


No. 513 on Metavane transmission of remote 
data... No. 4051 on Free-Vane Controllers 


ecante 
er 
ar 
° 
3 ooo 
‘ 4 
% i ~ 
AUTOMATIC CONTROLLING AND RECORDING INSTRUMENTS 


\ Compressors 
Engines 
Pumps 
KEEP 'EM 
HUMMING! 


Type No. 270. Designed especi- 
ally for gas ccmpressors. 
France Metal “Full-Floating” 
Packing is outstanding for its 
long wearing qualities. Elimi- 
nates frequent shut-downs. 


Type No. 190. Designed for 
shallow stuffing boxes and pre- 
vents condensation from enter- 
ing the crankcase. Prompt de- 
livery assured. 

Specify the packing that L-A-S-T-S— 


FRANCE “Full-Floating” Metal Packing. 
Ask for catalog No. M-4. 


THE FRANCE PACKING COMPANY 


Tacony, Philadelphia, Penna. 
Branch Oilfices in Principal Cities 


Original 
FRANCE 


METAL PACKING 
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GOVERNMENT PUBLICATIONS 


The following recently issued documents are available at prices indicated from 
Superintendent of Documents, Government Printing Office, Washington, D. C. 
In ordering publications noted in this list always give complete title and the 
issuing office. Remittances should be made by postal money order, express 
order, coupons, or check. Do not send postage stamps. All publications are 
in paper cover unless otherwise specified. When no price is indicated, pam 


phlet is free and should he ordered 


Limits of Inflammability and Ignition 
Temperatures of Nicotine in Air, by G. 
W. Jones, G. S. Scott, and W. E. Miller. 
Bureau of Mines, Report of Investiga- 
tions 3640. Mimeographed. 


Magnesium by Electrothermic Reduc- 
tion, by H. A. Doerner and others. No. 
54 of Progress Reports—Metallurgical! 
Division. Bureau of Mines, Report of 
Investigations 3635. Mimeographed. 


Ore-Testing Studies (Precious Metals). 
by Edmund S. Leaver, Jesse A. Woolf, 
and A. P. Towne. No. 53 of Progress 
Reports—Metallurgical Division. Bureau 
of Mines, Report of Investigations 3629. 
Mimeographed. 


Analyses of West Virginia Coals. 
Bureau of Mines, Technical Paper 626. 
Price, 45 cents. 


Physical Properties of Cokes From 
Bureau of Mines—American Gas Asso- 
clation Tests at 800° and 900° C., by 
D. A. Reynolds and C. R. Holmes. Bureau 
of Mines, Report of Investigations 3650. 
Mimeographed. 


Dredging Pennsylvania Anthracite, by 
Joseph A. Corgan. Bureau of Mines, 
Information Circular 7213. Mimeo- 
graphed. 


Findings From Major Studies of Fa- 
tique, by R. R. Sayers. Bureau of Mines, 
Information Circular 7209. Mimeo- 
graphed. 


Sodium Carbonate, by Charles L. Har- 
ness and A. T. Coons. Bureau of Mines. 
Information Circular 7212. Mimeo- 
graphed. 


Plastic and Swelling Properties o 
Bituminous Coking Coals, by R. FE. 
Brewer. Bureau of Mines, Bulletin 445. 
30 cents. 


Bibliography of Bureau of Mines In- 
vestigations of Coal and its Products, 
1935 to 1940, by A. C. Fieldner. Bureau 
of Mines, Technical Paper 639. Price, 
19 cents. 


Instructions for Storing, Handling. 
and Transporting Explosives. Bureau 
of Mines, Explosives Control Division. 
Mimeographed. 


Cooperative Manufacture and Dis- 
tribution of Fertilizer By Small Ke- 
sional Dry-Mix Plants, by John H. Lis- 
ter. Farm Credit Administration, Cir- 
cular No. C-126. Price, 20 cents. 


Influence of Variety, Environment, and 
Fertility Level on the Chemical Com- 
position of Soybean Seed, by J. L. Cart- 
ter and T. H. Hopper. Department of 
Agriculture, Technical Bulletin No. 787. 
Price, 15 cents. 


Toxie and Repellent Sprays for the 
Control of Elm Bark Beetles, by R. R. 
Whitten. Bureau of Entomology and 
Plant Quarantine, Circular 647C. Price, 
5 cents. 


Statice Electricity, by Francis B. Sils- 
bee. Bureau of Standards, Circular 
C438. Price, 10 cents. 


Protection of Radium During Air 
Raids. Bureau of Standards, Handbook 
H38. Price, 10 cents. 


Corrosion in Soils. Bureau of Stand- 
ards, Letter Circular LC689. Mimeo- 
graphed. 


Phenolic Disinfectant (Emulsitying 
Type). Bureau of Standards, Commer- 
celal Standard CS70-41. Price, 5 cents. 


Phenolic Disinfeetnt (Soluble Type). 
Bureau of Standards, Commercial Stand- 
ard CS71-41. Price, 5 cents. 


Proceedings of the National Nutrition 
Conference for Defense. Federal Secur- 
ity Agency. Price, 35 cents. 

Discussion of Industrial Accidents and 
Diseases, 1941 convention of the Inter- 
national Association of Industrial Acci- 
dent Boards and Commissions, Winni- 
peg, Manitoba. Labor Standards Divi- 
sion, Bulletin 53. Price, 20 cents. 


Analysis of Rigid Frames (An Appli- 
cation of Slope Deflection). Bureau of 
Yards and Docks. Price, $1.00. This 
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from Bureau responsible for its issue. 


treatise on rigid-frame analysis is a 
compilation of a series of 44 articles by 
the author, previously having appeared 
as technical supplements to the Bureau 
News Memorandum. These articles wer 
written primarily for the benefit of th: 
Bureau's technical personnel, as an aid 
in the design of continuous structures 
However, the demand in excess of the 
limited supply of mimeograph reprints 
has made it necessary to republish the 
articles in book form. 


Cleaning, Preserving, Lubricating, and 
Welding Materials and Similar Items 
Issued by the Ordnance Department. 
War Department, Technical Manual TM 
9-850. Price, 20 cents. 

Office for Emergency Management 
Handbook. Office for Kmergency Man 
agement. This booklet describes the 
present functions and authorities of the 
Federal war agencies whose activities 
are coordinated within the Office for 
Emergency Management. 

Trade Agreement Between the United 
States and Argentina. Tariff Commis- 
sion. This document presents digests of 
trade data with respect to products on 
which concessions were granted by the 
United States. 


Handbook of Labor Statistics, 1941. 
Bureau of Labor Statistics, Bulletin 694. 
Price, Vol. 1, $1.00, Vol. 2, $.45. Vol. 1 
gives all topics except wages. Vol. 2 
gives wages and wage regulation. 


Modern Ship Stowage. Bureau of 
Foreign and Domestic Commerce. In- 
dustrial Series No. 1. Price, $1.50. 


Import Restrictions. War Production 
Board has established a list of about 
500 items which may be imported into 
the United States. No other goods can 
be allowed to take ship space under 
these new rulings. The order and list 
of commodities was published in the 
Federal Register of July 1. Two supple- 
ments to this order have been pub- 
lished, the first one in the July 16 Fed- 
eral Register and the second one in 
the Federal Register of July 23. Any 
further changes in or supplements to the 
list will be published from time to time 
in the Federal Register. The Federal 
Register is available for purchase at 10 
cents a copy. 

Foreign Commerce and Navigation of 
the United States for the Calendar Year 
1940. Bureau of Foreign and Domestic 
Commerce. Price, $2.75. This book 
presents statistics on the import and ex- 
port trade of the United States by classes 
of commodities, by countries, and by 
customs districts, for the year 1940. It 
includes, also, information on exports 
and imports of gold and silver; data on 
drawback paid; number and tonnage of 
vessels clearing American ports; fishery 
products; and tariff duties. 

Silkk and Synthetic Fibers. Bureau of 
Foreign and Domestic Commerce. 
Mimeographed. 


Changes in Distribution of Manufac- 
turing Wage Earners, 1899-1939. Cen 
sus Bureau. Price, 30 cents. <A co- 
operative study. 


Animal and Vegetable Fats and Oils. 
Bureau of the Census. Price, 10 cents 
This pamphlet gives production, con- 
sumption, imports, exports, and stocks 
quarterly for calendar years 1937 to 


Federal Specifications. The following 
Federal Specifications have recently been 
issued and are available from the Super- 
intendent of Documents at 5 cents each: 
VV-L-791b, Lubricants and _Liquid- 
Fuels; General Specifications (Methods 
for Sampling and Testing). JJJ-OQ-348. 
Oil, Soybean; Refined (For Paint and 
Varnish). P-S-581, Soap: laundry, chip 
rosin-type. P-S-583, Soap; laundry, 
granulated, rosin-type. P-S-61la 
Amendment-1. Soap; salt-water. SS-R 
406a, Road and paving-materials; gen 
eral specifications (methods for sam 
pling and testing). This one specifica 
tion is available at 10 cents a copy. 
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SEAMLESS FLEXIBLE 
METAL HOSE 


@ SEAMLESS—Produced from specially selected 
seamless, alloy metal, tubings. In selecting 
proper alloy—consideration is given to specific 
requirements of final use. Sizes 1.D, to 
1.D. Larger on special order. 

@ MAXIMUM FLEXIBILITY — Bends without break- 
ing. Deep side wall corrugations, parallel and 
uniform in depth. Resultant service far in ex- 
cess of other types of hose. Eclipse design ideal 
for pressure applications where damaging effect 
of vibration versus pressure is reduced to mini- 
mum. 

@ DURABLE—AIl! Eclipse Hose is scientifically heat 
treated in controlled electric furnace to relieve 
any strain during forming. Thus maximum dura- 
bility assured by proper selection of materials, 
correct design and precision. 

@ EASE IN ATTACHING FITTINGS— Wide va- 
riety of fittings available for use with Eclipse 
Hose—for Chemical Processes, Air Conditioning, 
Prime Power Generation, Diesel and other appli- 
cations. In addition to many mechanical fit- 
tings, there are also available a complete line 
of soldered fittings and ~y nipples for use 
with Eclipse Hose. Write for full details. Our 
experienced technical engineers are at your 
service on present or contemplated applications. 


Check your problem and send for 
Catalogs today: 


Alcohol, Ammonia, Bellows, Chemical Liquids, Com- 


Pensators, Diesel exhaust, etc., Gasoline, Vacuum, Grease, 
Hydraulic, Oil, Radiation, Shielding, Steam, Vibration. 


ECLIPSE AVIATION SEAMLESS 
FLEXIBLE METAL HOSE 
ECLIPSE AVIATION DIV. 


manufactured and sold by 


AVIATION 
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‘No pump can handle that stuff” 
but the MORRIS Pumps did 


The foreman was naturally skeptical. Other 
pumps had been tried on the thick heavy 
pulp. All of them failed, either because of 
clogging, or air-binding, or dehydration. 


Finally a Morris ST-P Stock Pump was put 
on the job. The results were so satisfactory 


that the trial installation was soon followed 
by many more ... all of them thoroughly 
successful. 


For complete information on the Morris ST-P 
Stock Pump .. . the pump that’s GUARANTEED 
not to air-bind... write for descriptive bulletin. 


WE HAVE ENLISTED “FOR THE DURATION” 


We have placed at the disposal of the Government all our facilities that 
might be of use in the national war effort. But our remaining facilities are 
at your service, and also the advice of our engineers to help you secure best 
results from your present equipment and to plan for your future needs. 


MORRIS MACHINE BALDWINSVILLE 


NEW YORK 
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My, 
ives 
on 5) 4 - 
THE INVIS/BLE CREW ESTABLISHED 1864 : 
CORPORATION 
Phila., Pa. 


When you want 
accurate and depend- 
able automatic temperature 
or humidity control forIndustri- 
al Processes, Heating or Air Cond- 
itioning Systems, call in a Powers 
engineer. With over 50 years of ex- 
perience anda very complete line of 
self-operating and air operated 
controls we are well equipped to 
fill your requirements. 


Write for Circular 2520 
2727 Greenview Ave., Chicago 
Offices in 47 Cities —See 
your phone directory. 


POWERS REGULATOR CO. 
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MANUFACTURERS’ LATEST PUBLICATIONS 


Publications listed here are avatlable from the manufacturers themselves, with- 
out cost unless a price is specifically mentioned. To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead. 


Air Conditioning. The Carrier Corp.. 
So. Geddes St., Syracuse, N. Y.—Catalog 
AC—12-page catalog listing various 
products of this concern for air con- 
ditioning refrigeration and heating. In- 
eludes data on specifications, dimen- 
sions and applications. Rach unit is 
illustrated. 


Air Diffusers. WGarber-Colman (o.. 
Rockford, Til. — Bulletin 30F — 26-page 
catalog describing and illustrating de- 
tails of functions and types of this con- 
eern's grilles, registers, and overhead 
air diffusers for air conditioning pur- 
poses Contains numerous cross-sec- 
tional and diagrammatic drawings, to- 
gether with tables of dimensions. 


Aluminum Machining. Aluminum (Co. 


of America, Pittsburgh, Pa.—Form 
AD31B—14-page booklet entitled “Ma- 
chining Alcoa Aluminum and Its 
Alloys.” Discusses general machining 


practice, tool materials and _ shapes. 
engine lathe practice, reamers and saws. 
grinding and finishing. etc., as well as 
automatic screw machine practice, such 
as drills, threading tools, cutting com- 
pounds and box tools. Numerous tables 
include engineering data on aluminum 
alloys, mechanical finishing of alloys. 
physical properties, mechanical proper- 
ties, comparative weights of standard 
screw machine stock, etc. Designed to 
give general principles of machining 
aluminum and its allovs; to suggest 
sneeds, feeds and depth of cuts for 
satisfactory results; to point out where 
common practice as well as tools of 
standard design may be used: and to 
indicate where the use of special prac- 


tices or tools is desirable. Well illns- 
trated. 
Belt and Pulley Conservation. Sprout. 


Waldron & Co.. 190 Sherman St., Muncy. 
Pa.—Bulletin 3001—40-page form which 
illustrates, describes brieflv, and gives 
ease histories of annplications of this 
concern's “belt saver” for prolonging the 
life of convevor and elevator belts and 
pullevs. Includes data on sizes and 
specifications. 


Brush Sifters. Robinson Mfg. Co., 
Muncy, Pa.—Catalog 27A—8-page cata- 
log dealing with the brush sifters for 
food, drugs, chemical and allied indus- 
tries, put out by this concern. Tllustrates 
and describes briefly types of the spiral, 
straight and other tvnes of sifters. In- 
cludes tables of specifications. 

Combustion Instruments. The Hays 
Corporation, 975 Shirl Michiean 
City, Ind.—2-page reprint illustrating 
and describing briefly the line of com- 
bustion instruments. such as automatic 
combustion control, draft gages, portable 
combustion testing instruments, com- 
bustion meters, automatic Orsat, etc., 
put out by this concern. 


Control Instruments. Barber-Colman 
Co., Rockford, Ill.—36-page condensed 
catalog on temperature control products 
for heating, ventilating, air conditioning 
and industrial applications. Discusses 
motor-operated valves, control motors, 
thermostats, humidity controllers, pro- 
gram switches and accessory equipment. 
Includes data on uses, construction, in- 
stallation, dimensions, and specifications 
of each unit, together with illustrations 
and tables of engineering information. 
Includes roughing-in dimension draw- 
ings. 

Control Instruments. Paner and In- 
dustrial Appliances, Inc., 122 E. 42nd 
St.. New York, N. Y.—8-page folder 
dealing with this concern’s “Brammer” 
recording consistency control system for 
reculation of difficult stocks such as 
lumpy or stringy rags. dirty waste- 
paper or free sulphite. Discusses prin- 
ciples. applications. and advantages 
Includes diagrammatic drawings. 


General Elec- 


Copper Conservation. 
Schenectady, N. Y.—Bulletin 


tric Co., 
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({ED1011—20-page folder entitled “Fi,y. 
Ways to Conserve Copper in War Plan 
Electrical Systems.” Describes in non 
technical language various methods 

copper conservation and amounts that 
can be saved. Diagrams illustrate con 
servation by use of high-voltage cir 
cuits, locating substations in centers of 
load areas, use of small size substa 
tions, high-temperature insulation, et: 


Drum Handling. Ernst Carrier Sales 
Co., 1456 Jefferson Ave., Buffalo, N. )\ 
-§-page folder describing briefly out 
standing features and applications of 
this concern’s line of drum and barre! 
carriers. Illustrated. 


Electric Power Systems. General 
Electric Co., Schenectady, N. Y.—PBook 
let GED1006—20-page form dealing with 
quickly installed electric power systems 
for new plants and plant extensions 
Discusses load-center distribution, how 
it saves time and material. Gives five 
steps to be followed in the procedure 
and lists typical specifications for master 
unit substations, metal-clad switchgear, 
load-center unit substations, interlocke: 
armor power cable, lighting transform 
ers, and metal-inclosed, plug-in busway. 
Well outlined and contains useful en- 
gineering charts and layout schemes as 
well as engineering data in table form. 
A useful engineer's handy guide on the 
subject. 


Electronic Tubes. yeneral Electric 
Radio, Television and Electronics Dept., 
Schenectady, N. Y.—4-page, quick- 
selection and comprehension chart on 
electronic tubes for industry, with tech- 
nical data on applications and tubes 
Contains considerable engineering  in- 
formation in chart form. Tflustrated 

Equipment. Falstrom Co., Passaic, 
N. J.—41-page folder illustrating the line 
of panelboards put out by this concern 
Also Bulletin 104, 4-pages illustratins 
and describing briefly the concern’s 
“barrel-lift” for lifting, moving, tilting 
and turning barrels, drums and contain- 
ers up to a capacity of 750 lb. gross. 


Equipment. Johnstone Engineering & 
Machine Co., Downingtown, Pa.—4-page 
folder illustrating and describing briefly 
the line of modern slitting, rewinding 
and uniform tension unwinding ma- 
chines put out by this concern and used 
in various war plants. Describes new 
units put out and summarizes industria! 
applications. 


Equipment Maintenance. The Carrier 
Corp., Syracuse, N. Y.—24-page booklet 
entitled “Civilian Conservation of the 
B.t.u.” Intended as a handy reference 
manual for simple care of air condition- 
ing, refrigerating and heating systems. 
Described in non-technical terms. 


Flowmeters. Leeds & Northrup Co., 
4907 Stenton Ave., Philadelphia, Pa.— 
Catalog N28160—18-page catalog deal- 
ing with this concern’s “Centrimax 
flowmeter for steam and water. De- 
scribes outstanding features of the unit, 
industrial applications, installation, and 
specifications. Well illustrated. 


Fuse Clips. Littelfuse, Inc., 4757 
Ravenswood Ave., Chicago, Ill.—Form 
10M—4-page folder which announces 
this concern’s new  beryllium-copper 
alloy fuse clip and screw terminals for 
use in aircraft, electrical and other in- 
dustry. Includes information on proper- 
ties, design and construction, screw _ter 
minals, and dimension tables as well as 
diagrammatic drawings. 


Gages. Certified Gauge & Instrumen' 
Corp., 34-18 Northern Blvd., Long Island 


City, N. Y.—10-page catalog dealing 
with this concern’s line of pressure 
vacuum and compound gages. zac! 


unit is illustrated and discussed. In 
cludes data on specifications and sizes. 


Gasoline for Gas Enrichening. Con 
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UNUSUAL 
New APPLICATIONS 
of AIR TABLES 


We find 
new uses every day 


for the AIR FLOAT 
SEPARATOR 


For instance—grading rosin. 
Or separating the rubber 
and fibre on electric cables 
... or bark and sand from 
Karaya Gum. 


The fact is, the Air Float 
Separator will treat materi- 
als that no wet process can 
touch. That's because it is 
far more sensitive to differ- 
ences in densities. Handles 
chemicals, ores, any dry ma- 
terial or mixtures of different 
weights. It speeds process- 
ing; handles larger sizes; re- 
duces slime tonnage; needs 
no water; thus, can be lo- 
cated anywhere, needing no 
special piping. 

Laboratory samples tested 
and recommendations made 
on request. 


SUTTON, STEELE & STEELE, INC. 
, TEXAS 


SEPARATIONS ENGRG. CORP. 


42nd STRELT 
NEW YORK, ay. 


shane Bide PITT 


PROCESS FOR BETTER PRED 


NEW 


TANKS ARE BEST EVER! 


NITRIC ACID is used in this 
Carrara Glass tank of the 
Dahlstrom Metallic Door Com- 
pany in processing aluminum as- 
semblies. The glass resists corro- 
sire action of the acid, is non- 
porous, non-absorptive. Investi- 
gate glass tanks for your plant, 


He Sa revolutionary deve lop- 
ment that you ought to investi- 
gate right now! Chemical tanks of 
Pittsburgh Glass! 

No other material offers the com- 
bination of desirable properties 
which has made glass so ideal for 
tanks. And no other material is more 
easily and promptly available today. 

For operations involving acids, 
alkalis, fungus, chemicals of almost 
any kind, glass is the perfect answer 

. because it won't rot, it’s non- 
porous, non- “absorptive, impervious. 


Glass tanks can be built with 
opaque Carrara Structural Glass in 
any of g colors, including white and 
black. Or they may be built of clear 
plate glass whose transparency is an 
extremely valuable asset in some 
kinds of operations. 

Find out... now... about this 
sensational new development. Send 
the coupon below and let one of our 
technical men discuss with you the 
application of Pittsburgh Glass tanks 
to your own requirements. 


| 


A glass tank won't contami- ———_— | 
nate the chemicals it holds. The [ Plate Glass Company 
° » ir 
glass has high tensile and com- at Building. ur Technical | 
. 
pressive strength. It has a \ Please have touch with me | 
smooth, hard, level sanitary Devcon Glass tanks 1" is 
surface. It requires no mainte- \ 
nance at all, \ 
PITTSBURGH 


stands for Glass and 
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PITTSBURGH PLATE GLASS COMPANY 


Address - ----- State.--------- 
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Properly 


LININGS 


For a long time to come pro- 
cessing apparatus must operate 
efficiently at peak capacity. To 
do so, the equipment must in- 
corporate materials, engineer- 
ing skill and workmanship of 
the highest order. 


Chemical engineers have rec- 
ognized these essential charac- 
teristics in Stebbins Linings for 
successfully handling acid, al- 
kali and _ corrosive liquids, 
gases and vapors in a wide 


range of equipment. 


By employing Stebbins Service, 
plant owners are assured of a 
design according to latest en- 
gineering practice, materials 
specifically adapted to operat- 
ing conditions and _ superior 
construction. Under a lump 
sum contract, Stebbins Service 
provides all materials and 
labor with an unqualified guar- 


antee of complete satisfaction. 


nelly Iron Sponge & Governor Co., 3154 
South California Ave., Chicago, II. 
4-page pamphlet dealing with prelimin- 
ary investigations on the value of gaso- 
line for gas-making purposes, such a 
a gas enricher in place of fuel oil or gas 
oil. The study was undertaken by ri 
quest from the Chicago Office of Petro!- 
eum Coordinator. Includes a chart giv- 
ing gas enrichment values of various 
petroleum products. 


Heat Transfer. The Internationa! 
Nickel Co., Inc., 67 Wall St., New York. 
N. Y.—20-page booklet entitled “Heat 
Transfer through Metallic Walls.” 
Discusses, from an engineering view- 
point, overall heat transfer rates antici- 
pated as a result of conductivity through 
netallic walls, factors influencing such 
transfer, and affect of this on fabrica- 
tion of steam chests, condensers, 
jacketed units, ete. Extensively illus- 
trated. Contains numerous charts show- 
ing the effect of wall thickness on heat 
transfer through various metals. 


Heat Treatment. E. I. du Pont de 
Nemours & Co., Inc., Electrochemical! 
Dept., Wilmington, Del.—72-page spiral- 
bound notebook entitled “Molten Salt 
Baths,"’ which deals with the heat treat- 
ment and case hardening of steel in 
baths containing sodium cyanide. Gives 
useful and complete information on 
cyanide hardening, cyanide reheating 
and nitriding, heat treating salts, heat 
coloring, cyanide disposal, safety meas- 
ures and first aid, salt bath equipment, 
analytical methods, etc. Contains ex- 
tensive engineering information in text, 
‘hart and diagram form. Extensively 
illustrated. An appendix contains tabu- 
lar information on hardness conversion, 
temperature conversion and S.A.E 
steels. Well organized. 


Ignitron Rectifiers. Westinghouse 
Electric & Mfg. Co., E. Pittsburgh. Pa. 
sooklet B3130—4-page booklet dealing 
with the application of ignition recti- 
fiers for service in the electrochemical 
industry. Describes the rectifier and 
outlines its applications, methods of in- 
stallation and maintenance. 


Insulation. Armstrong Cork Co., Lan- 
caster, Pa.—4-page folder announcing 
this concern’'s “Foameglas”, new  low- 
temperature insulation material which 
is vaporproof, fireproof and made of 
“foamed” glass. Describes properties 
of the material, its advantages, methods 
of working and handling, and suggested 
applications. Well illustrated. 


Illuminated Magnification. The Boyer- 
Campbell Co., 6540 Antoine St., Detroit, 
Mich.—4-page folder which illustrates 
and describes briefly this concern’s 
“Super Light” illuminated magnifier for 
close inspection, fine assembly work, and 
precision machining and other purposes 
Also a pamphlet describing how this unit 
= used in hospital and first-aid 
work. 


Machine Tool Accessories. Ideal Com- 
mutator Dresser Co., Machinery Pro- 
ducts Division, 1278 Park Ave., Syca- 
more, Ill.—8-page catalog dealing with 
this concern’s machine tool accessories, 
including live centers, metal etchers, 
demagnetizers, variable speed pulleys. 
electric markers, etc. Each unit is illus- 
trated and described briefly. Includes 
data on specifications and uses. 


Manometers. Simplex Valve & Meter 
Co., 68th and Upland Sts., Philadelphia, 
Pa.—Bulletin 200—Bulletin describing 
this concern’s line of standard mano- 
meters for measurement of air, water, 
steam, etc. Includes specification de- 
tails, capacities and method of connec- 
tion, together with a reference section 
of useful data. 


Open Wiring. Delta-Star Electric Co. 
2400 Block Fulton St., Chicago, Il. 
This concern’s July-August issue of its 
house organ which contains a 5-page 
article on open wiring for speeding war 
production. Discusses how this syste! 
saves time, conserves materials, and r 
duces manpower. Includes information 
on flat construction, triangular construc- 
tion, voltage calculations, cable charac- 
teristics and percent voltage drop. 


Organic Chemicals. Eastman Kodak 
Co., Chemical Sales Division, Rochester. 
N. Y.—List No. 33—140-page, 1942 list 
of the synthetic organic chemicals p\' 
out by this concern. Catalogs mor: 
than 3,400 different chemicals primar 
intended for use in research, as spel 
reagents, vitamin work, ete. Gives t! 


e SEPTEMBER 1942 CHEMICAL & METALLURGICAL ENGINEERIN®: 


LY Ge — 
‘ 
Tego, se 
— 
is 
: 
SEMOO > 
. 
“ai Stebbins Engineering and Manufacturing Company 
: 242-9 


melting point or boiling point of each 
compound and the list price. 


Plastics. Durez Plastics & Chemicals, 
Inc., Walck Road, North Tonawanda, 
N. Y¥.—8-page non-technical discussion 
of the manufacture of plastics from raw 
naterials to finished product. lilus- 
trates and describes manufacturing pro- 
cess, compression molding, and uses of 
phenolic plastics and resins. Contains 
information on sources of data. 


Power Plant Equipment. The Wil- 
liams Gauge Co., 2018 Pennsylvania 
Ave., Pittsburgh, Pa.—Catalog 142—24- 
page catalog illustrating and giving 
technical data on this concern’'s special- 
ties much as pump valves, water gages, 
steam pump governors, safety feed water 
regulators, etc. Lach unit is described. 


Preventing Coal Fires. Coal Special- 
ties Co., 50 Church Street, New York, 
N. Y.—4-page folder dealing with the 
use of this concern’s “Hot Spot” indi- 
eators to prevent spontaneous combus- 
tion in coal piles. Illustrated. 


Pumps. DeLaval Steam Turbine Co.. 
Trenton, N. J.—4-page reprint entitled 
“Pump Design Affords Wide Scope in 
Application”. Includes numerous dia- 
grammatic sketches and charts. Dis- 
cusses how pump characteristics are 
affected by features of design and how 
to predict delivery, head. power require 
ments and efficiency at different speeds 


Pumps. Milton Roy Pumps, 1300 bE. 
Mermaid Ave., Philadelphia, Pa.—Bulle- 
tin 426-——-2-page sheet entitled “Four 
Steps Ahead in Pumping Practice” which 
gives the story of this concern’s step- 
valve for high pressure service, how it 
works, advantages and similar informa- 
tion. 


Pumps. Worthington Pump & Machin- 
ery Corp., Harrison. N. J.—Bulletin 
WL1LLB3 4-page folder which deals 
with this concern’s horizontal single pis- 
ton pumps of the valve plate type for 
pressures up to 250 Ib. per sq. in. Also 
Bulletin No. W4126840, six pages on 
horizontal duplex plunger power pumps 
for general high pressure’ hydraulic 
service. Also Bulletin WI1LLBIOA, 10- 
page bulletin on horizontal simplex side 
pot pumps for refinery service. Each 
bulletin is illustrated and includes tables 
of engineering data, dimensional draw- 
ings and specifications. 


Rotary Pumps. Blackmer Pump Co., 
Grand Rap'ds, Mich.—24-page, general 
catalog on the line of rotary pumps put 
out by this concern. Discusses briefly 
basis units, construction and use of 
various types of pumps in the petroleum, 
chemical, naint and varnish and allied 
fields. Also illustrates and describes 
briefly ‘arious types of power pumps, 
truck pumps, direct-connected pumps, 
etc. 


Spray Nozzles. Chain Belt Co., 1600 
W. Bruce St., Milwaukee, Wis.—Bulle- 
tin 409—6-page folder which illustrates 
and describes briefly non-clogging, hard- 
hitting flat spray nozzles for washing, 
cleaning, cooling and descaling. 


Strainers. Biackmer Pump Co., Grand 
Rapids, Mich.—Bulletin 400—2-page 
sheet illustrating and describing briefly 
this concern’s line of “Ezy-Kleen” 
Strainers for protection of all types of 
pumps. Includes tables on dimensions 
and cross-sectional drawings. 


Strainers. Yarnell-Waring Co., Chest 
nut Hill, Philadelphia, Pa.—Bull#tin 
$200—4-page folder illustrating andrde- 
scribing briefly the line of fine-screen 
strainers put out by this concern. In- 
cludes data on prices, weights and 
dimensions as well as cross-sectional 
drawings. 


Switching. General Electric Co., 
Schenectady, N. Y.—Bulletin GEA3598 

16-page booklet dealing with this con- 
cern’s 65-ton diesel-electric for indus- 
trial switching purposes. Describes and 
llustrates the unit and its acessories 
and includes engineering data on capac- 
ity and specifications. 


Tractor Equipment. Trackson Co., 
Milwaukee, Wis.—Bulletin A-294—8- 
page fo'der which il'ustrates and de- 
seribes very briefly this concern’s line 
of tractor equipment for industry, in- 
cluding excavators, pipe layers, etc. 
Includes condensed specification data. 


T HE world knows not how 
long this mighty global war 
will last or what demands will 
be made on industry for still 
greater production. Process 
plants must employ enduring. 


trouble-free equipment. 


Stebbins Tile Tanks, with their 
smooth, clean glazed surfaces, 
are widely used for their dura- 
bility, cleanliness and economi- 
cal construction . . . adaptabil- 
ity to limited spaces . . . quick 
assembly ... and low main- 


tenance cost. 


Stebbins Service — with its 
many years background of 
designing and erecting tanks 
for key industries—will give 
you proper engineering and 
skilled installation service, 
which definitely assures you a 
satisfactory job to meet today’s 


operating conditions. 


<p> 


Stebbins Engineering and Manufacturing Company 


367 EASTERN BLVD. —-:~«*WATERTOWN, WY. 
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INDUSTRIAL CONSUMPTION OF CHEMICALS MOVES ALONG 
’ ON FAIRLY STEADY LINE 


production and consumption 
of chemicals continues to expand 
with military requirements taking a 
constantly increasing percentage of 
the output. Industrial consumption of 
chemicals—meaning consumption — in 
the lines which are not classed as 
strictly war industries—is going for- 
ward on a fairly even keel. In some 
cases, activities have been sharply low- 
ered as typified by reports from pulp 
and paper mills. Last year these mills 
were forced to produce in record vol- 
ume in order to take care of the orders 
received but early this year it became 
evident that the heavy buying had re- 
sulted in large inventories and with a 
slowing up in buying interest the pro- 
duction curve recently has been stead- 
ily downward. Production of pulp in 
July was lower than in any month of 
1941 with the exception of February. 
Petroleum refining in recent months 
likewise has fallen considerably from 
peak levels. Glass outputs were cur- 
tailed sharply in July and fell below 
the totals reported for the correspond- 
ing month of last vear. On the other 
hand superphosphate production has 
been stimulated by the scarcity of other 
fertilizer chemicals and contra-seasonal 
operations at these plants have tended 
to make up for the lessened activities 
in other lines. 

With the third quarter of this year 
well advanced, the position of so- 
stvled industrial consumers becomes 
clearer and with searcely an exception 
the outlook is favorable. Demand for 
superphosphate promises to be large 
and acidulators are aided by the fact 
that they are getting spent sulphuric 
acid from explosives work. This means 
that they can operate their sulphuric 
acid plants at close to optimum effi- 
ciency rates instead of at the high over- 
loads previously required. Use of paper 
and products is large and it is probable 
that buying activity will assert itself 
more foreeably as stocks in consumers 
hands become exhausted. Oil refining 
started to improve last month and 
when transportation facilities become 
more normal further gains may be ex- 
pected. In the glass industry, outlets 
for plate glass have been narrowed and 
production undoubtedly will be rela- 
tively small for the duration. Window 
glass and containers, however, have 
found a ready market and new records 
are in sight for both branches. While 
government orders are accounting for a 
large part of paint production, the loss 
from the automotive trade is hard to 
overcome and the outlook for the final 
months of this year is none too bright. 

Steel mills are called upon to hold 
outputs at a maximum and so far as 
this is possible it will be done with the 
assurance that demand for chemicals 
and other raw materials from that di- 
rection will continue heavy. The com- 
bined military and civilian require- 
ments for textiles is keeping mills in 
full production and promise to do so 


for a long time to come. This is equally 
true for rayon which not only is going 
directly into war products but also is 
being used to a larger extent in con- 
junction with wool and cotton. While 
sulphate of ammonia has been placed 
under allocation, July production was 
unrestricted although shipments from 
producing plants amounted to only one- 
third of the output. Some of the plas- 
ties are relatively quiet but the indus- 
try as a whole is going ahead and cer- 
tain selections are reported to show 
gains in output this year of as much as 
300° percent. 

A summary of present conditions, 
therefore, indicates that conversion of 
plants and allocation of raw materials 
has not very adversely affected the 


chemical-cousuming 


ECONOMICS 
& MARKETS 


Lives and 


n 


iost of 


them are in a position to hold current 


rates of operations or improve them = 
Chem. & Met. Index for Industrial over the remainder of the year. : 
Consumption of Chemicals The index for consumption of chem- 
icals for July is 164.53 compared with t 
Fertilizers 166.56 for June. For July 1941) the 
Pulp and paper..... . 1940 17.65 index was 163.82 and it rose to 171.48 pe 
Petroleum refining. ..... 13.65 14.42 in October which was the high point for 
Glass ...... 16.06 14.64 the vear, The all-time peak of 177.12 
icon 13.58 Was reached in January of this year 
Ee inkina 15.28 and the drop from that figure to the 3 
Textiles ..........526. 53.38 13.8% current level is due to the fact that 
al products. .... 9.52 ene 
roe gaa ain 4 me fertilizer production was at its highest 
Industrial “explosives. 615 in January and conditions within the 
Rubber ..... 3.00 3.00 oil and paper industries have become 
4.25 4.40 less favorable in the intervening 
166.56 164.53 months. 
200 T | if T T 7 if 
| | 
for Chernica/ 
180 Chen é Met [2-month ——|—1 
Moving Average for 
Chemical Consumption | y | | 
| 
_ Business Week 
\Z Federal Reserve Board | 
Index of all Production | 
| | | 
| | 
| | | | | | | 
OND 
- 1940 1941 1942 
Production and Consumption Data for Chemical-Consuming Industries 
January- January- Per cent 
July July July July of gain 
Production 1942 1941 1942 1942 for 1942 
Ammonia, liquor, 1,000 Ib 5,583 5,425 39,086 36,569 6.9 a 
Ammonium sulphate, tons 64, 288 62.570 448,178 430 , 467 1.0 
Byproduct coke, 1,000 tons §,312 5,020 35,929 33.644 6.8 
Coal-tar, 1,000 gal. 61,847 59 395 430 467 103.944 6.6 
Creosote oil, 1,000 gal 3,643 3,115 23,802 20 436 16.5 , 
Glass containers, 1,000 gross 5,946 6,325 46 38.071 22.0 
Plate glass, 1,000 sq. ft 4,194 12,463 39, 108 121,016 67.7* fe 
Window glass, 1,000 boxes 1,274 1,281 10,377 9,642 7.6 : 
Pyroxylin spread, 1,000 Ib 4,771 6,473 37 47,467 25.1* 
Woodpulp, tons 754,573 779,753 6,104,917 555,571 9.9 
Consumption 
Cotton, bales 995,041 929,782 6,724,035 6,143,096 9.5 
Industrial explosives, 1 000 Ib 40,409 41,273 274,954 256 ,043 7.4 ’ 
Cottonseed oil, bb! 239,933 320,947 1,607,342 2,399,895 33.0* 
* Percent of decline. 
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‘ONE OF THESE ARMSTRONG | MATERIALS” 
(WILL MEET YOUR INSULATION NEEDS 


NYONE planning construction 
requiring low temperature in- 
sulation, can count on getting the 
right material at “Insulation Head- 
quarters.”” Armstrong engineers 
have had years of experience with 
all kinds of insulation problems. And 
“Headquarters” has three efficient 
materials for you to choose from: 


ARMSTRONG’S CORKBOARD 


Cork is high on the Government's 
list of essential war materials. Hence 
Armstrong’s Corkboard is available 
only for vital installations. This 
pure cork material forms an un- 
usually effective barrier to heat’s 
passage—holds low temperatures in 
close ranges and keeps refrigeration 
costs at a minimum. Corkboard is 
light, strong, rigid. Being highly re- 
sistant to moisture and to common 
forms of deterioration, it gives de- 
pendable protection for years. 


ARMSTRONG’S FOAMGLAS 


Foamglas is a brand-new form of 
glass, made up of thousands of tiny 
airtight cells. The slight vacuum in 
these cells forms an efficient heat 


barrier. Foamglas not only is water- 
proof but even more important, it 
is vaporproof. It keeps its original 
insulating efficiency permanently. 
Foamglashasa compressive strength 
of 130 lbs. per square inch, and is 
absolutely fireproof, verminproof, 
and odorless. addition, Foam- 
glas is light in weight, and can be 
sawed and worked with ordinary 
tools. It is a noncritical material 
made in one size, 12” x 18” and in 
2”, 3”, 414", and 6” thicknesses. 


ARMSTRONG’S MINERAL 
WOOL BOARD 


This new noncritical material is 
basically mineral wool with a water- 
proof binder and is processed into 
structurally strong These 
boards can be erected without any 
supporting members and will stay 
permanently in place without 


sagging, settling, shrinking, swell- 
ing, or warping. Armstrong's Min- 
eral Wool Board is quickly and 
easily erected. It has a low thermal 
coefficient, good moisture-resistance 
and is free from objectionable odor 
and from any liability to rot, mold, 
or harbor vermin. One standard 
size, 12” x 36”, and thicknesses from 
1” to 4” are available. 


COMPLETE INSULATION SERVICE 


No matter what your low tem- 
perature needs may be, you can be 
sure of expert engineering assistance 
and unbiased advice at “Insulation 
Headquarters.”’ For full facts about 
any or all three of these insulating 
materials, call your nearest Arm- 
strong Office, or write direct to Arm- 
strong Cork Co., Building > 
Materials Div., 919 Con- 
cord Street, Lancaster, Pa. 


Corkboard 


Temiok Fiberglas* 


Mineral Wool Board 


*Reg. U.S. Pat. Off. 0.-C. F. Corp. 
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Doing 
Control 


Job in 


CANADA 


As in our own United States, 
workers in Canadian war 
plants need protection for 
themselves and their 
machines from the many 
DUST HAZARDS that always 
come with stepped-up indus- 
trial production. 


The picture above, taken at 
one of the largest munition 
plants in the Dominion shows 
a typical small Pangborn in- 
stallation doing a BIG JOB 
removing dust from a blast 
cleaning department in a 
steel foundry. 


If you have any dust problem, 


large or small, do not delay 
longer. COME TO PANG- 
BORN TODAY. 


THE WORLD'S LARGEST MANUFACTURER OF DUST 
PANGBORN CORPORATION HAGERSTOWN. MO 


| 
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NEW PLAN FOR DISTRIBUTION OF SCARCE CHEMICALS 
AND OTHER MATERIALS 


N THE latter part of last month an- 
I nouncement was made by the Di 
rector General for Operations to the 
effect that a new program had been 
arranged for controlling the flow of 
materials during the fourth quarter of 
this year. The announcement stated 
that for the first time a reasonably 
complete supply and demand picture 
of American industry is available. The 
War Production Board is taking an- 
other long step away from simple pri 
orities toward allocation of materials 
in accordance with the the 
war program. The basic theory of the 
program consists in obtaining infor- 
mation about the requirements for the 
quarter with similar information about 
the stocks of materials which will be 
available and then directing the move 


needs of 


ment of the scarce materials into chan 
nels where they are most essential. 
The program goes beyond mere dis 
tribution, however, as it calls for care- 
ful checks to see that all materials 
authorized and received in the quarter 
are actually put into production with- 
in that period or used to maintain a 
practicable working 
tory. 


minimum inven- 
Also checks will be made to de 
whether the materials should 
properly be put into production in the 
quarter to meet delivery dates essen- 
tial to the program. Authoriza- 
tion may be withdrawn if it is found 
that the products being manufactured 
are not required until some time after 
completion even though the goods them- 
selves may be of military im 


termine 


war 


great 
portance. 

While this new control system may 
little effect on distribution 
of the great bulk of chemicals, it is 
noted that the latest listing of scarce 
materials places a goodly number of 
chemicals under the Group I classi- 
lication. The which are 
rated as most critical—acrylonitrile, 
butadiene, cresols, phenol and deriva- 
tives, and 
dently 


have but 


chemicals 


toluol and derivatives—evi- 


will he entirely allocated ac 
Incidentally 
it may be pointed out that chlorine no 


longer is placed in Group | which is an 


cording to the new plan. 


indication that production has been 
increased to a peint where most re 
quirements can be filled. As issued, 


titanium oxide was included in a list 
of supplementary materials for which 
inventory restrictions had been re- 
leased. Later this was corrected by an 
announcement that titanium oxide had 
been so listed in error. 

Among the new orders in the last 
month is one calling for complete allo- 
cation of aromatic petroleum solvents. 
The order was issued on Aug. 29 and 
specified that from that date to Oct. 
1, deliveries are limited to those hold. 
ing preference ratings of A-2 or high- 
er and on and after Oct. 1 no deliveries 
may be made except as specifically 
authorized by the Director General for 
Operations. Another order stipulated 
that deliveries of more than 1,000 
pounds of soluble nitrocellulose a month 


CHEMICAL 


& 


FOR FOURTH QUARTER 


may he made only by special authori 
zation. Later two changes in thi- 
order were announced, one removed re 
strictions from nitrocellulose suitable 
for dynamite manufacture and the othe: 
took undissolved film scrap out of allo 
cation control. 

An order issued June 6 provided that 
when cobalt-nickel oxide could not be 
separated into its metal. 
it might be used for ground coat frit 
without restrictions. It was found that 
persons using the oxide were not mak 
ing a genuine eftlort te sepurate the 
metals and a new order limits the use 
of cobalt for ground frit, in any one 
quarter, to 35 percent of the amount 
used in the first six months of 1941. 

Allocation and other authority of 
WPB has been delegated to Commodity 


component 


Credit Corp. in respect to vegetable 
oilseeds and products. This has re 


sulted in an overall program involving 
prices, marketing and processing to be 


operated by CCC in connection with 
this year’s crops of soybeans, peanuts, 
cottonseed, and flaxseed. Under this 


program, CCC is authorized to purchase 
and resell vegetable oilseeds and prod 
ucts through contracts with 
ors, refiners, and bleachers who agree 


process 


to pay not less than specified prices 
for oil crops, crude oil and linters. 
Under this the minimum 
price paid by processors for cottonseed 
is $50 a ton in all States except Tex 
as, Oklahoma, and New Mexico where 
it is Sl a ton less. 

Contracts are being made with lin- 
crushérs providing for non-re 
course loans to such producers on up to 
40 percent of their production from 
the 1942 flaxseed con 
ditioned on the payment of $2.40 per 
bushel for No. ] Minneapolis 
basis. Details for contracts with crush- 
ers of peanuts and soybeans are being 
worked out and will soon be announced. 

Developments of price significance in 
cluded the order making all distribu 
tors selling chemicals or drugs covered 
by specific price regulations subject 
to license. In explanation of this or- 
der it was stated that because of the 
importance of the products in question, 


agreement 


seed 


domestic crop, 


seed, 


CHEM. & MET. 
Weight Index of 
CHEMICAL PRICES 


Base —100 for 1927 
103.42 


Quotations for sulphate of ammonia 


were brought under a new ceiling 
level with a slight net advance for 
the product. Ceilings for normal 
butyl aleohol, acetone and butyl 


acetate were sharply lowered but this 
did not affect the market as these 
products had not been selling at the 
figures set in the previous ceilings. 
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safeguards were adopted to insure price 
stability and to make certain that 
there would be no evasion of existing 
or future price regulations. Another 
change which made for lower prices 
was seen in the order which reduced 
the maximum price for fermentation 
acetone from 15.8¢ a lb. to 124c a Ib. 
Normal fermentation butyl aleohol was 
cut to the same degree and values for 
normal fermentation butyl acetate were 
established at 134¢ a Ib. or le a Ib. 
higher than that for the aleohol. In 
each case these maximum prices are 
producer prices in tank cars delivered 
in eastern territory. Sulphate of am 
monia was brought” under a new price 
ceiling on Aug. 17. The base price is 
$28.20 a ton at inland oven plus the 
transportation charges to buyers des- 
tination or a base price of $29.20 per 
ton at port plus transportation charges 
from the port nearest the buyers des- 
tination. 

From an import angle interest at 
taches to a ruling made by WPB where- 
by some 500 items generally imported 
from all parts of the world were placed 
on an emergency shipping priorities 
list. Only items on this list will be 
assigned space that becomes available 
ships controlled by the War Shipping 
Administration which are bound for 
this country with the exception of low 
er-rated cargoes from the Caribbean 
area, the territorial and insular pos- 
sessions of the United States, the Brit 
ish Isles, Canada and Newfoundland 
where shipping space that has not been 
exhausted, 

Another stockpile that is being ae- 
cumulated is that of the high laurie 
acid vegetable oils. These are under 
strict allocation even though domestic 
production will permit an increase in 
the reserve supply between now and 
the first of the year. By that time syn 
thetic rubber manufacture will be un- 
derway and fear has been expressed 
that no matter how big the reserve 
bank the supply will then become in- 
adequate in spite of the facet that the 
four oil crops—-soeybeans, peanuts, cot 
tonseed and flaxseed—are expected to 
amount to 4 billion pounds of vegetable 
oils this year, an increase of 1.4 bil 
lion pounds over last year’s production. 


CHEM. & MET. 
Weighted Index of Prices for 
OILS & FATS 


BRase—100 for 1937 


141.53 
127.37 


Placing the oil industry under con- 
trol of Commodity Credit Corp. is 
expected to stabilize prices for oil- 
seeds and maintain ceiling prices for 
oils. Minimum price for flaxseed is 
set at $2.40 per bu. and for cottonseed 
$49-50 a ton. Values for cottonseed 
cake, bulk, are set at $31.50-4.50 a 
ton and for linseed meal at $30 a 
ton 
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We conserve metals in your plant that 
are difficult to replace. For instance, we 
have solved the condensate corrosion 
problem in steam systems. In the seven- 
teen story Cook County Nurses’ Home in 
Chicago, where extra heavy wrought iron 
piping withstood the corrosive conden- 
sate for only thirty days, Haering Glu- 
sosides corrected the condition, and test 
pieces six months later were free from 
corrosion deposits. 


We protect metals in boilers, piping, 
condensers and heat exchangers, too. 


The Glucosates conserve energy also. 


needed and more production obtained where the Glu- 


AN IMPORTANT SERVICE IN THE 


NATIONAL WAR EFFOR 


Less fuel is 


cosates control scale, corrosion and living organisms. 


The Glucosates save raw materials too. 


Less chemicals are used to accom- 


plish results where the Glucosates substitute for common inorganic materials. 


Write today for our free booklets, 


telling the complete story. 


We will be glad to send sample containers and data forms to 
enable you to give us a complete picture of your water problems. 


CHICAGO 


FACTS and FIGURES 


of 


AMERICAN 
CHEMICAL 
INDUSTRY 


% Reprinted from Chem. & Met's February 1942 issue, 
wherein the editors presented a 40-page public account- 
ing of the economic and technical status of the nation’s 
most important industry. It is addressed to everybody 
because we are all stockholders, customers and/or em- 
ployees in this billion dollar business that in 1942 topped 


all production records. 


Chemical & Metallurgical Engineering 


330 West 42 Street 


Price... 50¢ 


New York, N. Y. 
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Time 


Nurse Motors! 


Don't ask your men to go easy on 


starting, stopping, or reversing motors. 


Use your priority to get the motor that’s 
“built to take it”... the only motor with 
rotor windings centrifugally cast of COPPER 
... the Fairbanks-Morse Motor. It will speed 
production now and serve you better in years 


to come, 


Ask for a demonstration . . . a chance to 
compare F-M and any other motor construc- 
tion, point by point. Fairbanks, Morse & Co., 
600 S. Michigan Ave., Chicago, Illinois. 


MOTORS) 
DIESELS 
SCALES 

PUMPS 
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INDUSTRIAL CHEMICALS 


| Current Price | Last Month Last Year 
Acetone, drums, Ib............. $0.135-$0.168 |$0.168-$0. 173)$0.08}-—$0.09 
Acid, acetic, 25% , bbl., ewt...... 3.38 -— 3.63 | 3.38 — 3.63 | 3.18 — 3.43 
Glacial 99.5%, drums 9.15 - 9.15 9.40 | 8.68 -10.00 
10.95 -11.2 10.95 -11.20 |10.50 -11.00 
.20- .23 -20- .23 .20- .2 
Formic, cbys., Ib............. 10j- .11 .10}- 11 
Gallic, tech., bbl., eee 1.10 — 1.15 | 1.10 - 1.15 | 1.05 - 1.15 
Hydrofluorie 30% drums, Ib... - .08) - .O8 - OS 
Lactic, 44%, tech., light, bbl., Ib .0O73— .075| .073— .075) .06}- 06 
Muriatic 18°, tanks, ewt...... 1.08 —...... 
Nitric, 36°, carboys, Ib... ..... - 105i] 105 
Oleum, tanks, wks., ton...... 18.50 -20.00 [18.50 -...... 18.50 —20.00 
Oxalic, crystals, bbl., Ib.......] .13 -lLi- 10}- .12 
Phosphoric, tech., c’bys., lb.... -07}- .08} .074— .084 
Sulphuric, 60°, tanks, ton... .. 13. —. 
Sulphuric, 66°, tanks, ton... .. 16.50 -..... 16.50 -..... 
Tannic, tech., Ib......... 71- .73 .73 .64- .66 Current Price | Last Month Last Year 
From Pentane, tanks, Ib.......| -121-...... Methanol, 95%, tanks, gal.......|  .60 -...... 
Alcohol, Butyl, tanks, Ib... , 97%, tanks, gal............ 60 -...... 75 
Alcohol. Ethyl. 190 p'f., bbl., gal.| 8.19 8.25 | 8.19 8.25 | 6.04 - Synthetic, tanks, 
Denatured, 190 proof. ....... Nickel salt, double, bbl., Ib...... -133- 13} - 
Alum, ammonia, lump, bol., Ib...) .04 .04 .03}- .04 Phosphorus, red, cases, Ib... 40 - .42 .40- .42 40 - .42 
Potash, lump, bbl., Ib......... ‘04 041) 104 - (04 Yellow, cases, Ib... = [25 18 - 
Aluminum sulphate, com. bags, Potassium bichromate, ‘casks, ib... -09j- .10 .09f- .10 .10 
1.15 1.40 | 1.15 1.40 | 1.15 - 1.40 Carbonate, 80-85%, 06 07 | .07 | .06)- .07 
Iron free, bg., cwt. | 1.85 - 2.10 | 1.85 - 2.10 | 1.85 - 2.10 Chlorate, powd., ec, -10- .12/] .10- .12 10- .12 
Aqua ammonia, 26°, drums, Ib... .02j- .03 .03 .02}-— .03 Hydroxide potash) dr., .07 - .073| .074| .O7 
tanks, Ib....| .02 .023/ .02- .02%) .02 .02§ Muriate, t peas, .53)-. 
tanks, Ib..| .04j-...... drums, Ib......] .19§* .19}- .19}- .20 
Ammonium carbonate, powd. tech., Prussiate, yellow, casks, lb..... a= 
.12 .12 09 - .12 Sal ammoniac, white, casks, lb...) .0515— .06 .0515- .06 .0515— .06 
Sulphate, 129.00 -...... 29.00 | 1.00 1.05 | 1.00 1.05 | 1.00 1.05 
Amylacetate tech., from pentane, Salt cake, bulk, ton............. 17.00 -...... 
-145-...... | 145-...... 1S ... Soda ash, light, 68%, bags, con- < 
Arsenic, white, powd.. bbl, Ib....) 104  .04)| -  .044] 104 -  .04} Dense, bags, ewt ° 
Barium carbonate, bbl., ton......60.00 -65.00 '60.00 -65.00 [55.00 —60.00 2 3.00 | 2.30 - 3.00 2.30 3.00 
Chloride, bbl., ton............ 79.00 —-81.00 79.00 -&81.00 [79.00 -81.00 del., bbl., Ib. . 05 .06 05 - .06 .04}- 05 
Nitrate, casks, Ib............. .094— 10 Bicarbonate, "bbl, 1.70 - 2/00 | 1.70 - 200 | 1.70 - 2.00 
Blane fix, dry, bbl, lb .034- .04 .03)- .04 .034- .04 Bichromate, .08| .O72— .08| .08 
Bleaching powder, fob, Bisulphate, bulk, ton... .... .|16.00 -17.00 |16.00 -17.00 116.00 -17.00 
drums, ewt. 2.25 2.35 | 2.25 2.35 | 2.00 - 2.10 Bisulphite, bbl., Ib............| .03 - .04 .03 .03- .04 
Borax, gran., bags, ton. . 144.00 -....../44.00 -...... 43.00 Chlorate, kegs, Ib............ .064-—  .064) .063- .06)— 
Bromine, es., Ib. . .30- .32| .30- .32 -30 32 Cyanide, cases, dom., lb....... 
Calcium acetate, bags... 3.00 Fluoride, bbi., Ib............. .08 - .09| .OS- .09 | .08 .09 
Arsenate, dr., lb... .. 07 - .08| .O7 - .08 Hyposulphite, bbi., ewt...... 2.40 2.50 | 2.40 2.50 | 2.40 - 2.50 
Carbide drums, lb...... ..| .042- .05 | .043- .05 .05 Metasilicate, bbl., ewt........ 2.50 2.65 | 2.50 2.65 | 2.35 2.40 
Chloride, fused, dr., del , ton --|18.00 -24.00 |1s.00 ~24.00 |19.00 -—24.50 Nitrate, bulk, | 1.47 
flake, bags., del., ton./18.50 -25.00 |18.50 -25.00 |20.50 -25.00 Nitrite, casks, Ib......... .063— .07 .07 063 07 
Phosphate, DbI., ID... .07}- .08| .O7}- .08 .074 Phosphate, tribasic, bags, Ib. 2.35 
Carbon bisulphide, drums, Ib... . .05 Prussiate, yel. drums, 1 -10j-— .11 .10)- ll 10j- 
Tetrachloride drums, gal. .73 - .80 73 - .80 73 - .80 Silicate (40° dr.), wks., cwt.. 80 - .85 80 - .85 | 80 - 
Chlorine, liquid, tanks, 100 | Sulphide, fused, 60-62%, dr Ib. .03} .03 03} 03 - 
.054- .06| .051- .06 .06 Sulphite, erys., bbl., lb .023— .02}) .02 
Cobalt oxide, cans, Ib.......... | 1.264 1.87 1.84 — 1.87 | 1.84 1.87 crude at mine, bulk, ‘ton./16.00 -...... 16.00 -..... 
Copperas, bgs., f.o.b., wks., ton. ./18.00 -19.00 |18.00 -19.00 |18.00 -19.00 .03 - .04 03 .04 .03 - .04 
Copper carbonate, bbl, .18 - .20 18 .20 18 - 07 .08| .08)| .07 - O7} 
Sulphate, bbl., ewt......... | 5.15 - 5.40 | 5.15 - 5.40 | 5.00 - 5.25 Flour, bag. en uceed 1.90 - 2.40 | 1.90 — 2.40 | 1.60 — 3.00 
Epsom salt, dom., tech., bbl., ewt.| 1.90 — 2.00 | 1.90 — 2.00 | 1.90 - 2.00 Zinc, chloride, gran., bbl., Ib... .06 05- .06| .06 
Formaldehyde, 40%, bbl., Ib..... 205 .06 Cyanide, Ib. 33 - .338- .35| .33- .35 
Fusel oil, drums, Ib... .... .18.- .19 .17}- .19 Zine oxide, lead hag, Ib. .063-...... 
Glaubers salt, bags, ewt 1.05 1.10 | 1.05 1.10 | 1.05 — 1.10 q leaded, 
c.p., drums, extra, Sulphate, b bbl., 3.85 4.00 | 3.85 - 4.00 | 3.15 - 3.25 
White, basic carbonate, dry 
Red, dry, sck., Ib....... .09}— .093 ‘ 
Lead acetate, white crys., Ih. "13 “43 Current Price! Last Month | Last Year 
Lead arsenate, powd., bag, Ih... . ll - .12 -ll - .12 .09}- 
itharge, powd., esk., Ib....... .0735-..... ‘ 
Magnesium carb., tech., bags, Ib. .064 .063 .063 064 Coconut oil, Ceylon, tank, 
Corn oil crude, tanks (f.o.b. mill), 
Cottonseed oil, “crude (f.0.b. 
lots in the New York market. Where it Rapeseed oil, refined, bbl.,lb....) nom ......| nom ...... 15fR...... af 
is th d ll b ks Soya bean, tank, Ib -11}- .11)- .}-... ee 
e trade custom to se -0.D. WOrKS, Su (clive foots), 19}-...... | .t6-...... 
7 ewloundian @al.... MOM MOM nom .. : 
quotations are given on that basis and Menhaden, light pressed, bbl., .114-......| 
are so designated. Prices are corrected Crude, tanks (f.0.b. factory) gal.| .66 08 —...... 
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Miscellaneous 


Dec. Jan. Feb. Mar Apr May June July Aug. Sept Oct. Nov Dec. 


Current Price)! Last Month Last Year 
Alpha-napthel, exude bbl, Ib $0.52- $0.55 $0.52 -$0.55 $0.52 -$0.55 
A Ipha-naphthvlamine, Ib 34 a2 .34 32 34 
Aniline oil, drums, extra, Ib 15 .16 16 15 - .16 
Aniline, salts, bbl, Ib. .22 .24 24 22- .24 
Benzidine base, bbl, Ib... .70 75 70 75 70 - 
Benzoic acid, kas., lb 4 4 56 4 - 
Benzyl chloride, te« h , Ib. 23 - 25 25 | .28- .25 
Benzol, 00°), tanks, works, gal.. 15 .15 - 
Keta-naphthol, tech., drums, Ib 23 24 .23 - 24 .23 - .24 
(resol, 1.8.P., dr., tb Il 11 - 11 10}- .10} 
Cresylie acid, dr., wks, gal. . SI .83 | SI - .83 | 76 - .78 
Diethylaniline, dr., Ib ae 40 45 40- .45! 40- .45 
Dinitrophenol, bbl., Ib. . . 23 25 | .23 25 23 - .25 
Dinitrotoluol, bbl., Ib Is 19} .18 .19 
Dip oil, 15°, dr., gal 23 25 .23 25 2% .25 
Diphenylamine, dr. f.o.b. wks., Ib 60 -.. 
H-acid, bbl., Ib 45 45 50 
Naphthalene, flake, bbi., Ib 074 — .07)} .07 - .07} 
Nitrobengene, dr., tb OS OS - .08- 
Para-nitraniline, bbl., lb 47 49 47 .49 47 - .49 
Phenol, U.S.P., drums, Ib 13 12 
Pierie acid, Ib. . 35 40 35 - 40 25 - 40 
l’yridine, dr., gal 1.70 1.80 | 1.70 - 1.80 1.70 — 1.80 
Resorcinol, tech., kegs., Ib 75 sO 75 - 
Salicylic acid, tech., Ib 33 40 33 40 40 
Solvent naptha, w.w., tanks, gal 27 37 27 -. ° 
lolidine, bbl., Ib SS 86 - 
Toluol, drums, works, gal 33 33 32 
Xylol, com., tanks, gal 26 26 26 


Barytes, grd., white, bbl., ton. . . .|$22.00-$25.00 |$22.00-$25.00 |$22.00-$25.00 


Current Price | Last Month Last Year 
| 


Casein, tech, bbl., Ib............ .19 >- .17 29 - 
China clay, dom., f.o.b. mine, ton. 8.00 —20.00 8.00 -20.00 | 8.00 -20.00 
Dry colors | | | 
Carbon gas, black (wks.), Ib...| .0335- .30 .0335— .30 | .0335- .30 
Ultramarine blue, bbl., -ll- .11- .26 
Chrome green, bbl., .21}- .30 .30 | .21j- .30 
Carmine, red, tins, Ib......... 4.60 - 4.75 | 4.60 — 4.75 | 4.60 — 4.75 
Para toner, .80 75 .80 75 - .80 
Vermilion, English, bbl., | 3.05 — 3.10 | 3.05 — 3.10 | 3.20 — 3.25 
Chrome yellow, C.P.. ‘ib. .| 144- .14}- 15} 
Feldspar, No. 1 (f.0.b N.C ) ton.| 6.50 — 7.50 | 6.50 -— 7.50 | 6.50 — 7.50 
Graphite, Ceylon, lump, bbl., Ib.. 08 - .10|; .08- .10 Os .10 
Gum copa! Congo, bags, |} .30] 09 .30 OS .30 
Manila, bags, lb... .09- .15| .09- .14 09 - .14 
Demar, Batavia, cases, 10 .22) 10- .20 10 - .22 
Kieselguhr f.o.b. mines), ton....| 7.00 -40.00 | 7.00 -40.00 | 7.00 —40.00 
Magnesite, calc, ton............ 65.00 —..... 65.00 
Pumice stone, lump, bbl., Ib... .. | 05 .07 .05- .08 05 07 
Imported, casks, Ib........... | nom | nom 03 - .04 
Rosin, H., 100 Ib........ 3.12 - 
Bleached, bonedry, bags, lb....| .39 —...... 
Soapstone (f.0.b. Vt.), bags, ton. ./10.00 ~12.00 00 -12.00 10.00 —12.00 


Tale. 200 mesh (f.0.b. Vt.), ton... 
200 mesh (f.o.b. Ga.), ton..... 


~ 
6.00 ~ 8.00 6.00 — 8.00 


8.00 8.50 | 8.00 — 8.50 8.00 — 
‘ 


Industrial Notes 


MICHIGAN ALKALI Co., Wyandotte, has pointed the Energy 


Ford Bidg., Detroit to Wyandotte. Pennsylvania, southern 


ware, and Maryland. 
PirrspurGH Puare Guass Co., Pitts- 
burgh, announces that K. C. Frazier has WestTvAco CHLORI 


been appointed district sales manager of New York, has adde 


the New York metropolitan area for the its sales organizatior 
Columbia Chemical Division 
‘ PITTSBURGH PIPING 
Jas MARSH Corp., Chicago, pittsburgh, has electe 


im A. Hill Co, Ine, to the Dependable dent: Karl F. Tiegel, 


Control 
moved its general sales offices from the same city, its representative 


NE 


1. 


d Chas. 


d John 


Co. 


for 
New Jersey, 


PRODUCTS 
H. Karrh 


of the tenance sales department for the com- 


> & EQUIPMENT 


eastern pany’s l’acific Coast District and has 
Dela- pointed Hugo E. Becker supervisor. 


ap- 


GOLWYNNE CHEMICALS CorP., New York, 
Corr., has added A. Brothman and A. P. Weber 


to to the engineering staff of its division 
Chemurgy Design Corp. 


Co., THE RHEEM MrcG. Co., Baltimore, 


the 


has 


t. Rall chair- moved its research division from Sparrow 
changed the name of its subsidiary, the man of the board; L. K. Hamilton, presi- Point to 1209 East 25th St., Baltimore 


Mig. t'o Gardner, secretary; Chas. 


York Ick MACHINERY Corr. York, ‘easurer; G. 3S. Larsen, 
and F. J. Hays, assistant-treasurer. 


has appointed Ralph B. Meisenhelder as 
director of war contract progress. The FeRRO FXNAMEL ( 


Pittsburgh office of the corporation has agaythorized the acquisition 
B. Lawson, 
continue 


been moved to 7 Ferry St standing stock of W. 
Vieror CHEM:CAL Works, Chicago, has latter company will 


named Rainsford F. Cotton manager of ducted under Mr. Lawson's 


iis office in New York WESTINGHOUSE EL 
COCHRANE Cone Philadelphia, has ap- East Pittsburgh, has 


4 9 e AEPTEMBER 


ECTRIC 


created 


195? 


chief 


vice-president ; 


‘orP., Cleveland, 


Jos. Dr. R. M. Thomas is in charge of 
Rall, research work. 
engineer, 


SHERWIN-WILLIAMS Co. has moved 


the 


its 


New York offices from 292 Madison Ave 


has to 295 Madison Ave. 


Ths MURALO Co., Staten Island, has trans- 

to be con- ferred L. R. Oest from the position of pur- 

direction. chasing agent to that of plant superin 

tendent and has named C. R. Davison chiel 

& Mre. Co, chemist in charge of research and develop- 
nm new main- ment 
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RESOURCEFUL 

DESIGN 


FABRICATING 


ERECTION 


_, +++ FOUR IMPORTANT ways in which this 
Je organization is helping to conserve materials, 


§ 


‘heat 
|: 
E 
AA 2 
7 
=: 
Uj 
: 
manpower, time and space in today’s All-for- 
PITTSBURGH - DES MOINES STEEL CO. 
PITTSBURGH, PA. 3417 NEVILLE ISLAND—DES MOINES, IOWA, 916 TUTTLE STREET 
YORK, ROOM 990, 270 BROADWAY CHICAGO, 1207 FIRST NATIONAL BANK BUILDING 
1216 PRETORIA BUILDING SAN FRANCISCO, 606 RIALTO BUILDING 


PROPOSED WORK 
Ia., Cedar Rapids—Klinger Wall Paper & 


aint Co., 117 Second Ave., 8. E.. 
construction of a factory. 
$100,000, 


plans the 
Sstimated cost 


Tex., Decatur -Texas Chemurgic Industries, 
Inc., plans to rebuild the dehydrating plants 
here recently destroyed by fire. Estimated 


Tex.. Sweeney--Abercrombie Oil Gulf 
Riig.. Housten, will soon receive bids for 
additions to its plant including laboratory, 
gus storage buildings, ete. Estimated cost 


Wis,., Mellen——lenokee Veneer Co., Mellen, 
plans to rebnild its factory 


Alberta. Department of Munitions & Defense, 
(ttawa, Ont... Can, plans te construct a 
gusoline plant Estimated cost $1,000,000, 


Ontario- -l’rovincial Government, Toronto, Ont., 
Can., contemplates the development of 
lignite deposits in Northern Ontario to in- 
elude the construction of plants at various 
locu tions, Estimated cost $1,000,000, 


Ont., Mount Denis Dominion Cellulose Co., 
Lid., 347 Bay St., Toronto, Ont., plans to 
construct plant 


Ont., Toronto -Ajux Tungsten & Molybdenite 
Mines, Ltd., e/o J. D. Reilly, 112 Yonge 
St., plans to construct a plant. Estimated 
cost $60,000 


Ont., Toronto l’erth Mica, Lid., e/o J. F. 
Holand, 217 Bay St... plans te construct a 
plant Estimated cost $40,000 


Ont., Toronto Vapour Proof Products, Ltd., 
L. B. Campbell, Sterling Tower Bidg.. 
plans the construction of a plant.  Esti- 
mated cost 850.000 


Que., Senneterre—Syndicate J. Bilodeau, 
Mayor, plans to construct a pulp and paper 
plant. Estimated cost $200,000, 


Que., Three Rivers -Wayagamack Pulp «& 
Paper Co., Lid., Sun Life Bldg., Montreal, 
plans to construct repairs to its pulp and 
paper plant at Three Rivers. Estimated 
cost $50,000. 


Que., Ville La Salle (Montreal) —Distillers 
Corp., Ltd., Lafleur Ave., will soon receive 
bids for alterations to its plant. B. RK. 
erry, 620 Catheart St... Montreal, Engr 
Estimated cost $136,500 


CONTRACTS AWARDED 


Arkansas——Project Five Vipe Line Corp, has 
awarded the contract for a 150 mi. pipe line 
from Eldorado to Helena, also five pumping 
stations, to Premier Oil Refining Co. of 
Texas, Gulf Refining Co., 17 Battery PI., 
New York, N. Y. Socony-Vacuum Oil Co., 
Inc., 230 Park Ave., New York, Texas Co., 
135 Bast 42nd St., New York and Lion Oil 


Refining Co., Eldorado, Estimated cost 
$3,500,000 
Mass., Chicopee Falls—Fisk Tire Div. of 


Rubber Co., 154 Grove has 
awarded the contract for the construction 
of a factory to Ley Construction Co., 1215 
Main Springfield 


——Current 

Proposed 

Work 

Middle Atlantic... 
Middle West... .. 40,000 
West of Mississippi 250,000 
Far West 
$2 . 867 .000 


Projects——_—. ~———Cumulative 1942--- 
Proposed 

Contracts Work Contracts * 
$715,000 $2,630,000 $4, 260,000 
36,840,000 6,961,000 107 ,981 ,000 
300,000 11,345,000 71,213,000 
90 ,000 91,555,000 159,915,000 
33 , 880,000 184,717,000 358,830,000 
20,640,000 136 , 682 ,000 
1,119,000 14,320,000 2,537,000 


$72,944,000 $332,168,000 $841 ,418,.000 


* Revised total figure for August $769,649,000. 


Mass., Hingham—U. 8S. Government has 
awarded the contract for the construction 
of a plant here to be leased to Air Reduc- 
tion Sales Co., 60 East 42nd St., New 
York, N. Y., to James 8S. Mozzicato, 168 
Mystic Ave., Medford, Mass. Estimated 
Cost $600,000. 


N. J., Bayonne—General Cable Co.. 243 West 
First St., has awarded the contract for 
alterations and additions to its laboratory 
to H. K. Ferguson Co., 205 West 43rd St., 
New York, N. Y¥. Estimated cost $150, 
000. 


N. J., Maywood——-Maywood Chemical Co., 100 
Hunter St., has awarded the contract for 
the construction of a 1 story plant to the 
Ferber Co., 16 Johuson Ave., Hackensack, 
N. J. Estimated cost $40,000. 


N. J., Newark—Verona Chemical (o., 26 
Verona Ave., Newark, has awarded = the 
contract for repairs and alterations to its 
factory to Maintenance Engineering Co., 46 
Willett St., Bloomfield. Estimated cost 
$150,000, 


0., Cleveland-—Monarch Aluminum Manufac- 
turing Co., R. Deutsch, Pres., 9301 Detroit 
Ave., has awarded the contract for a 1 
story, 70x204 ft. plant to H. L. Vokes Co., 
5300 Chester Ave. Estimated cost $50,000. 


Oklahoma—-Continental Co., 
will construct two plants. Work will be 
done by force account. Estimated cost 
$2,400,000 and $2,600,000 respectively. 


Ponea City. 


Pennsylvania—‘limax Molybdenum Corp., M. 
W. Murphy, Supt., Langeloth, has awarded 
the contract for engineering, construction 
and management services for an addition to 
its plant to Rust Engineering Co.. Clark 
Bidg., Pittsburgh. Estimated cost $500,000. 


Pennsylvania—U. War Dept., 26th St. 
and Constitution Ave., Washington, D. © 
has awarded the contract for the con 
struction of an ordnance manufacturing 
plant to Fraser-Brace & (o., 10 East 49th 
$33,000,000. 


Pennsylvania—-U. S. Government, Wash., 
Dp. C., has awarded the contract for a 
chemical manufacturing plant to W. E. 
Wood Co., 4649 Humboldt S8St., Detroit, 
Mich. Estimated cost less than $3,000,000. 


R. I., Bristol—U. S. Rubber Co., 500 Wood 
St., has awarded the contract the contract 
for alterations and additions to its plant 
to Central Engineering & Construction Co., 
210 Main St., Pawtucket. Estimated cost 
$75,000. 


Tennessee —U. S. Engineer, U. S. Courthouse, 
Nashville, has awarded the contract for the 
construction of a plant to Hercules Powder 
Delaware Trust Bidg., Wilmington, 
Del. Estimated cost between $100,000 and 
$500,000. 


Texas—-Dow Chemical Co., Midland, Mich., 
has awarded the contract for the construc- 
tion of a plant to Stone & Webster, Inc.. 
#0 Federal St., Boston, Mass. Estimated 
cost $18,000,000. 


Texas—Goodrich Rubber Co., Akron, 0O., has 
awarded the contract for the construction 
of a plant to Tellepsen Construction Co., 
3910 Clay St., Houston. Estimated cost 
$10,000,000. 


Tex., Clarkwood—G. Claymore, Milam Bldg., 
San Antonio, Tex., will construct a refinery 
here Work will be done hy owner Sati 
mated cost $40,000 
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Tex.. Corpus Christi—Americaun Cyanamid 
Corp., 535 Fifth Ave., New York, N. Y.., 
has awarded the contract for the construc. 
tion of a plant to Chemical Construction 
Co., New York, N. Y., and Corpus Christi. 
Estimated cost $500,000. 


Tex., Borger—Phillips Petroleum Co. will con- 
struct storage facilities at its plant here. 
Work will be done by force account.  Esti- 
mated cost $90,000. 


Tex., Texas City—Pan American Refining 
Corp., Texas City, will construct additions 
to its plant. Work will be done by day 
labor. Estimated cost $50,000 


Texas and Louisiana—Humble Pipe Line UCo.. 
Texas Pipe Line Co., Pure Transportation 
Co., Crown Central Pipe Line & Transpor 
tation Corp., Pan American Pipe Line Co. 
and Shell Pipe Line Corp., Box 2648, Hous 
ton, Tex., have awarded the contract for 
a 10 in. pipe line from Port Neches, Tex.. 
to Baton Rouge, La., to I. C. Little, Gulf 
States Bldg., Dallas; 8 in. line from Bay 
town to Port Neches to 0. R. Smith, Odessa, 
La. Estimated cost $7,000,000. 


Texas-Oklahoma—Texas Pipe Line Co., ¢/o 
West Dallas Refinery, Dallas, has awarded 
the contract for laying 304, mi. and 8%, 
mi. of & in. steel welded joint pipeline be 
tween Armstrong and Colgate, and 35 mi. 
between Sherman ond Armstrong Sta., N., 
Tex.. to N A. Saigh Construction Co... 
Builders Exchange Bldg., San Antonio. 
at approximately $105,000 $32,000 and 
$120,000 respectively: 30 bet ween 
Dallas and MeKinney, Tex... to G. 
Hanrahan, owners, estimated cost 
$135,000, 


Wis., Racine—B. D. Fisendrath Tanning Co.. 
702 Racine St., has awarded the contract 
for the construction of a 1 story, 666x181 
ft. factory addition to Nelson & Co., Ine., 
1500 Yont St. 


N. 8., Shelburne-——-Vitamin Products, Lid... 
Shelburne, plans to construct a plant. Work 
will be done by day labor, Estimated cost 
$40,000. 


Ont., Niagara Falls—Canadian Carborundum 
Co., Stanley St., will construct additions to 
its plant. Work will be done with own 
forces. Estimated cost $500,000. 


Ont., Thorold——Ontario Paper Co.,Ltd, 
Allenburg Rd., has awarded the contract 
for the construction of a plant to Aiken & 
MeLachlan, Ltd., 9 Queen St., St. Cather- 
ines. Estimated cost $386,000. 


Ont., Welland——-Klectro Metallurgical Co., 
Main St., plans to construct a plant. Work 
will be done with own forces. 


Que., Montreal—Sherwin-Williams Co., of 
Canada, Lid., 2875 Centre St., has awarded 
the contract for reconstructing its linseed 
oil plant te the Foundation Co. of Canada. 
Ltd., 1538 West Sherbrooke St. Estimated 
cost $50,000. 


Que., Temiskaming—-Canadian International 
Paper Co., Ltd., H. A. Leblane, Secy.. 
South Temiskaming, has awarded the con 
tract for the construction of a pulp storage 
building, ete., to Bennett-Pratt, Ltd., 30 
Bloor St., W., Toronto, Ont. Estimated 
cost $45,000. 


Que., Ville LaSalle—J. B. Williams & Co. of 
Canada, Ltd., 9471 LaSalle Bivd., has 
awarded the contract for the construction 
of a glycerine evaporating plant to W. H 
Madigan, 2165 Clinton St., Montreal, at 
$57,500 


METALLURGICAL ENGINEERING 


‘ 
A 


